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Section 1 General Notes & Planning

1.1 Preliminary Matters

A. This manual shall replace the previously adopted “City of Tiffin Public 
Works Design Manual” dated July 1, 1967.

B. Purpose – The standards, as set forth herein, are intended for quality and 
uniformity of public and private infrastructure improvements.  These 
standards are intended to compliment all City, County, State and Federal 
Standards.

1. It shall be the duty of the City Engineer to review these provisions 
in this manual not less than each 2 year period from the date of 
their adoption and publication in order to keep them current with 
standard practices of construction, to take advantage of new 
methods and materials, and to ensure accordance with 
Ordinances of the City of Tiffin and regulations of the City of Tiffin 
Planning Commission and City Engineer’s Office.

C. Objectives

1. To standardize design practices and construction procedures on 
Public Works Improvements within the corporate limits of the City 
of Tiffin and adjacent areas where connections will be made to 
City owned utilities, or areas under jurisdiction of the City Planning 
Commission.

2. To provide a single source of information for the design and 
planning of Public Works Improvements.

D. Conflicts with Other Regulations – When the provisions of this standard 
are inconsistent with one another or when the provisions of this standard 
conflict with provisions found in other adopted ordinances or regulations, 
the more restrictive provision shall govern.

E. Severability – If a court of competent jurisdiction declares that any 
Section, Division, Item or Paragraph of this Standard is invalid, that ruling 
shall not affect the validity of any other part of this standard or of the 
standard as a whole, which shall remain in full force and effect.
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1.2 Definitions & Acronyms

A. AASHTO: Refers to all the publications of the American Association of 
State Highway Transportation Officials, and specifically, A Policy on 
Geometric Design of Highways and Streets, current edition.

B. ANSI: American National Standards Institute

C. ASTM: American Society for Testing and Materials

D. AWWA: Amerian Water Works Association

E. CDF: Control Density Fill, a lean concrete mixture that may be broken 
and removed easier than regular concrete mixes and frequently cures 
rapidly.  Used commonly for trench backfill applications.

F. City: Refers to the City of Tiffin

G. City Engineer: A professional Engineer, registered in the State of Ohio, 
who has been appointed as the City Engineer by the City of Tiffin, or the 
City Engineer’s authorized agent.

H. Contractor: An individual, company, firm, or other party or organization 
who contracts with an Owner to construct all or a portion of a project.

I. Day: Shall constitute a calendar day of 24 hours measured from midnight 
to the next midnight.

J. Developer: Any person, firm, corporation, agent, partnership, or entity 
who seeks to improve and/or modify land in accordance with the City’s
regulations.

K. Development: A man-made change to improved or unimproved real 
estate.

L. Drawings or Plans: The approved plans, profiles, typical cross sections, 
working drawings, supplemental drawings, text, notes, or exact 
reproductions that show the location, character, dimensions, and details 
of the proposed work to be done.

M. Edge of Pavement: The location of the white or yellow line on an 
uncurbed road, the edge of the asphalt driving surface on an unstriped 
roadway, the edge of the gutter plate on a curb and gutter road or the 
face of the curb on a curbed road.

N. Improvements: Any changes, additions, modifications, revisions, etc. to 
infrastructure, structures, land, etc.

O. ITE: Institute of Transportation Engineers
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P. LED: Light-emitting diode, a semiconductor light source that emits light 
when current flows through it.

Q. NEC: National Electrical Code

R. NEMA: National Electrical Manufacturer’s Association

S. OMUTCD: Ohio Manual of Uniform Traffic Control Devices.  Ohio 
Department of Transportation Manual that establishes uniform standards 
for traffic control devices, such as signs, signals, markings, and 
construction signage.

T. OSHA: Occupational Safety and Health Administration

U. OUPS: Ohio Utility Protection Services

V. Owner: The individual, entity, public body, or authority with whom the 
Contractor has entered into an agreement and for whom the work is to be 
performed.

W. PCB’s: Polychlorinated biphenyls

X. Petroleum: Petroleum, including crude oil or any fraction thereof which is 
liquid at standard conditions of temperature and pressure (60 degrees 
Fahrenheit and 14.7 pounds per square inch absolute), such as oil, 
petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, and oil mixed 
with other non-Hazardous Waste and crude oils.

Y. Project: The total construction of which the work to be performed under 
the Contract Documents may be the whole, or a part as may be indicated 
elsewhere in the Contract Documents.

Z. Public Improvement: Public sewers, water mains, storm water relief 
provisions, highways, parkways, sidewalks, street lighting, and all other 
public improvements to be required by the City.

AA. PVC: Polyvinyl Chloride

AB. Record Drawings (As-Builts): Design plans reviewed in the field and
revised to show the actual construction dimensions, quantities, and 
locations.

AC. Right-of-Way: A strip of land dedicated, condemned, or reserved for 
public use.

AD. Road or Roadway: Limits of the paved area including paved shoulders, 
traveled lanes, gutters and curbs within the public right-of-way.
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AE. Samples: Physical examples of materials, equipment, or workmanship 
that are representative of some portion of the work and which establish 
the Standards by which such portion of the work will be judged.

AF. Shop Drawings: All drawings, diagrams, illustrations, schedules, and 
other data or information which are specifically prepared or assembled by 
or for the Contractor and submitted by the Contractor to illustrate some 
portion of the work.

AG. Site: Lands or areas indicated in the Contract Documents as being 
furnished by the Owner upon which the work is to be performed, including 
lands or areas being developed by a private developer, and also including 
rights-of-way and easements for access thereto, and such other lands 
furnished by the Owner which are designated for the use of the 
Contractor.

AH. Specifications: The part of the Contract Documents or Drawings 
consisting of written technical descriptions of materials, equipment, 
systems, standards, and workmanship as applied to the work and certain 
administrative details applicable thereto.

AI. Subgrade: The surface of the roadbed on which the pavement structure, 
curb and gutter, and/or shoulders are constructed.

AJ. Supplier: A manufacturer, fabricator, supplier, distributor, material man, or 
vendor having a direct contract with the Contractor or with any 
Subcontractor to furnish materials or equipment as specified on, or in, the 
approved Contract Documents, drawings, specifications, etc., to be 
incorporated in the work by the Contractor or any Subcontractor.

AK. Surveyor: A licensed Professional Surveyor Registered in the State of 
Ohio responsible for the preparation and supervision of plats, easements, 
boundary surveys, construction staking, record drawings, etc.

AD. Thru Lane: The portion of roadway for the thru movement of vehicles, 
exclusive of shoulders, turn lanes, curbs and gutters.

AL. Turn Lanes: The portion of the roadway for the turning movement of 
vehicles, exclusive of shoulders, thru lanes, curbs and gutters.

AM. Work: The entire construction or the various separately identifiable parts 
thereof required to be provided under the Contract Documents.  Work 
includes and is the result of performing or providing all labor, services, 
and documentation necessary to produce such construction, and 
furnishing, installing, and incorporating all materials and equipment into 
such construction, all as required by the Contract Documents.
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1.3 General Plan Standards

A. Preliminary plans, profiles, and supporting design data shall be submitted 
to the City Engineer of the City of Tiffin for consideration and approval 
before final construction plans are prepared for any Public Works 
Improvement project.

1. Approval constitutes neither expressed nor implied warranties as 
to the fitness, accuracy, or sufficiency of plans, designs or 
specifications.

B. Submittals can be made by either paper or electronic format or as 
determined by the City Engineer.

C. All drawings are to be prepared on standard size sheets;

1. 8 ½” x 11”
2. 11” x 17”’
3. 18” x 24”
4. 24” x 36”
5. 36” x 48”

1.4 Plan Revisions

Upon obtaining approval from the City Engineer, no changes or revisions shall be 
made to the approved plans; nor shall any field changes be made until 
permission has been granted by the City Engineer.

1.5 Shop Drawings

In order for the City to determine conformance with information given in the 
Drawings and Specifications and compatibility with the design concept of the 
project as a functioning whole as indicated by the Drawing and Specifications, 
the Contractor shall cause to be prepared and shall submit to the City Engineer, 
at their discretion, detail drawings for each product, material, etc., to be used 
within a project.

1.6 Record (As-Built) Drawings

In order for the City to maintain accurate records of city maintained infrastructure, 
the City Engineer may require Record “As-Built” Drawings for any public or 
private Public Works Improvement project.  If As-Built Drawings are required for 
a particular project, the contractor shall be responsible for maintaining Record 
“As-Built” Drawings throughout the duration of the project and shall submit record 
drawings to the City Engineer within 30 days of the completion of the project.  
The City Engineer will have the discretion of determining the format of the 
submitted record drawings.
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1.7 Permitting

The Contractor shall be responsible for obtaining and paying for all permits 
required for the project.

1.8 Utility Locates

The Contractor must alert the Ohio Utility Protection Services (OUPS) at least 48 
hours before any excavation at 8-1-1 or 1-800-362-2764.

1.9 Safety

A. It is the responsibility of the contractor to be familiar with all applicable 
Federal, State and Local safety regulations.

B. Any excavation shall comply with regulations specified in Section 902.04 
“Barriers and Warning Lights” of the City of Tiffin Codified Ordinances.

1.10 Traffic Control

A. Approval must be obtained from the City prior to the closure of a vehicular 
lane of travel of any street or alley, any on-street parking space or public 
access pedestrian route such as a sidewalk or multi-use trail.

B. All traffic control must comply with provisions contained in the OMUTCD. 
Signs must be in good condition and all wording must be clearly legible.  
Signs must be placed in such a way that they can be easily seen by 
affected traffic.  Directions provided on signs must be complete and 
accurate.  Detours created by road closures must be clearly marked.  
Whenever a road is reduced to one lane, traffic control must be 
maintained with a flag person at each end of the lane reduction and the 
flag person shall conform will all minimum OSHA provisions.

1.11 Monuments & Property Pins

The Contractor shall, prior to actual construction, erect protective barricades 
around all visible survey monuments that are in or adjacent to the construction 
area.  Whenever a monument or property corner stake, pin or marker discovered 
or uncovered during progress of work, the contractor shall immediately notify the 
City Engineer and said monument shall be protected from damage or loss.  Any 
survey monument, property corner, property pin, right-of-way pin, or other marker 
damaged or destroyed shall be replaced by a Licensed Professional Surveyor in 
the State of Ohio at the cost of the damaging party unless circumstances 
surrounding the damage suggest further negotiation.
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1.12 Environmental Controls

A. The Contractor shall provide and maintain methods, equipment, and 
temporary construction as necessary to provide controls over 
environmental conditions.  All environmental controls shall be in 
accordance with applicable Federal, State, County and local laws, rules 
and regulations governing noise, dust, water quality, pollution and erosion 
and sediment control, and the requirements of these standards.  In the 
event of a conflict between the requirements of these Standards and 
Federal, State, County and local laws, rules and regulations, the more 
restrictive shall apply.

B. The Contractor shall immediately notify the City if suspected hazardous 
material or any other material that may create a health risk is discovered 
on site.

1.13 Haul Routes

All haul routes shall be approved by the City prior to commencement of the 
project.

1.14 Inspections & Stop Work Notices

A. The City has the right to inspect any public or private Public Works 
Infrastructure project at any time.

B. The City has the authority to stop work on the project, or any part thereof, 
if necessary to secure compliance with the plans, or City regulations or 
Ordinances.  This shall not give the owner, subdivider, developer, or 
contractor any claim for damages against the City.

1.15 Excavation/Embankment – General Notes

A. Nuclear compaction testing shall be required for all fill areas over 2 feet in 
depth, at 6” lifts per ASTM A-1557, 95% modified proctor unless 
otherwise approved by the City Engineer.

B. All proposed slopes of 3:1 or steeper and all earthen drainage ways shall 
receive Jute or Excelsior matting as per ODOT 667 or 668.

1.16 Post-Construction

A. At the conclusion of all work, the Contractor shall cleanup all rubbish and 
foreign materials and leave all areas of work in a condition at least as 
good as existed prior to construction activities, or as approved by the City.

B. All disturbed areas shall receive 4” of topsoil and be seeded and mulched 
as directed by the City.
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Section 2 Sanitary Sewers

2.1 Materials

A. Gravity Sewers

1. Requirements

a. Acceptable pipe materials shall have a minimum 
hydrostatic design basis (HDB) of 4000.  

1. High density polyethylene (HDPE) pipe, 
corrugated pipe and/or open profile pipe 
materials shall not be acceptable.

b. The manufacturer shall furnish an affidavit indicating that 
the pipe, fittings and appurtenances have been 
manufactured and tested in accordance with the 
requirements of the applicable referenced standards.

2. PVC Plastic Pipe & Fittings

a. PVC plastic pipe and fittings shall have a minimum pipe 
stiffness of 46 psi at 5% deflection when tested in 
accordance with ASTM D2412, and, as applicable for the 
sizes involved, shall be the requirements of ASTM D3034, 
ASTM F679 (T-1 wall), or ASTM F1803.  The pipe shall be 
of the elastomeric gasket joint (integral bell) type.  Joints 
shall provide a watertight seal and shall be made in 
accordance with the pipe manufacturer’s instructions.  
Joints shall be of the push-on type meeting the 
requirements of ASTM D3212, and, in addition, the bell 
shall be designed to retain the gasket to prevent pull-out 
during the making of the joint.

b. PVC plastic fittings for use with ASTM D3034 pipe 8” in 
size and smaller shall meet the requirements of ASTM 
D3034 with a minimum wall thickness of SDR 35 and shall 
be molded in one piece with elastomeric joints and 
minimum socket depths.  PVC material shall have a cell 
classification of 12454-B or C as defined in ASTM D1784.  
Gaskets shall have minimum cross sectional area of 0.20 
sq. in. and shall meet the requirements of ASTM F477.

c. PVC plastic fittings for use with ASTM D3034 pipe 10” in 
size or larger, and for use with all sizes of PVC plastic 
pipes other than ASTM D3034 shall be molded or 
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fabricated in accordance with, and have joints meeting the 
requirements of the ASTM Standard as specified for the 
pipe.

d. At the end of all fittings, premanufactured tee’s, the final 
fitting at the plug shall be SDR 35 compatible.  Non-
compatible joints shall be made to existing pipe using 
banded neoprene couplings as manufactured by Fernco, 
Inc. or equivalent as determined by the City Engineer.

e. The pipe shall be installed in accordance with ASTM 
D2321, and with the requirements of these specifications.  
Any requirements in these specifications which may be in 
conflict or inconsistent with the requirements of ASTM 
D2321 shall be void to the extent of such conflict or 
inconsistency.

3. Concrete Pipe & Fittings

a. Concrete pipe and fittings shall be of the spigot and socket 
pattern meeting the requirements of ASTM C76 and shall 
be Class IV or V.  Pipes shall be of the greatest lengths 
commercially available.  Circular pipes having elliptical 
reinforcing shall have the word “Top” or “Bottom” clearly 
stenciled on the inside of the pipe at the correct place to 
indicate the proper position when laid.  Joints shall be of 
the rubber gasket type meeting the requirements of ASTM 
C443.  The gasket shall be confined in a groove and shall 
be installed in accordance with the manufacturer’s 
instructions.

b. Interior of concrete pipes shall be lined with an epoxy 
coating to protect the pipe from attack by hydrogen sulfide 
gas and other corrosive elements common in sanitary 
sewers.

c. Branches on fittings in the main line for connections shall 
be of the same material as the pipe which will be 
connected.  The branches shall be cast with the concrete 
pipe by the pipe manufacturer and shall not be done in the 
field.  The joint in the branch shall be as specified for the 
respective type of pipe.
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B. Force Mains

1. Requirements

a. All force mains shall be constructed of ductile iron pipe or 
PVCO pipe.

b. The manufacturer shall furnish an affidavit indicating that 
all pipe, fittings and appurtenances have been 
manufactured and tested in accordance with the 
requirements of the applicable referenced standards.

2. Ductile Iron Pipe & Fittings

a. Ductile iron pipe shall be designed in accordance with 
AWWA C150 and manufactured in accordance with 
AWWA C151 and shall be Thickness Class 52.  The pipe 
shall be of the push-on joint or mechanical joint type, with 
joints within the lengths noted on the drawings to be 
restrained type joints.  Restrained joint lengths shall meet 
Ductile Iron Pipe Research Association (DIPRA) minimum 
lengths recommended.  All pipe shall be coated with a 
bituminous material on the outside and shall be cement 
mortar lined by the factory in accordance with AWWA 
C104.  Pipe shall be furnished in minimum 18 foot lengths 
unless otherwise specified.

b. Fittings shall be of ductile iron, shall conform to AWWA 
C153, and shall be factory coated and lined and have 
joints as specified for the pipe

c. Mechanical joints and push-ons shall be in accordance 
with AWWA C111, incorporating rubber gaskets.  With 
push-on joints, the surfaces to be in contact with the rubber 
gasket shall be wiped clean and dry just prior to making 
the joint and, when making the joint, a lubricant shall be 
used in accordance with the manufacturer’s
recommendations.  With mechanical joints, the surfaces to 
be in contact with rubber gasket shall be brushed with 
soapy water to remove all sand and grit just prior to making 
the joint.

d. Restrained push-on joints shall be completely boltless and 
shall be Clow Super-Lock, American Flex-Ring, or U.S. 
Pipe TR Flex, or equivalent as determined by the City 
Engineer.  Field-loc gaskets may be used, as approved by 
the City Engineer.  Restrained mechanical joints shall be of 
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the pipe manufacturer’s standard design, or shall be 
MEGALUG as manufactured by EBAA Iron, Inc., or equal, 
of ductile iron and with a working pressure of at least 250 
psi and a minimum safety factor of 2:1.

e. Whenever it is necessary to cut the pipe at fittings, valves, 
specials, or elsewhere, the remaining portions may be 
used where possible to minimize the number of scrap 
pieces when the project is complete; however, scrap 
pieces less than 5 feet shall not be used.  Cut pieces of 
pipe shall be beveled to the manufacturer’s specifications.

3. PVCO Pipe and Ductile Iron Fittings

a. Molecularly oriented polyvinyl chloride (PVCO) shall be 
designed in accordance with AWWA C909, pressure class 
200 for 4” through 12” diameter.  The pipe shall be push-
on joint type with integral wall-thickened bell ends 
incorporating an elastomeric gasket.  It shall have a cast 
iron equivalent outside diameter (CIOD) and be furnished 
in nominal 20 foot laying lengths.

b. Joints within the lengths noted on drawings to be 
restrained type joints shall be MEGALUG or retainers as 
manufactured by EBAA Iron, Inc., or as approved, of 
ductile iron and with a working pressure at least equal to 
that of the PVCO pipe on which it is to be installed, and a 
minimum safety factor of 2:1.

c. Fittings shall be of ductile iron, shall conform to AWWA 
C153, and shall be coated and lined and have joints as 
specified for the ductile iron pipe and fittings.

d. Tracer tape shall be installed over non-metallic force mains 
including service lines per ODOT Item 638.

1. Tracer wire shall be installed along the top of all 
non-metallic force mains and shall be #6 AWG 
copper wire with RHW-2 insulation and shall be 
strung continuously along the force main.  Splices 
in tracer wire shall be made with shrink type, butt-
end electrical connectors.  The tracer wire shall be 
connected to each valve box.  At each valve box, 
the tracer wire shall be placed outside of the valve 
box and then enter the valve box through a hole 
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drilled by the contractor approximately 8” below the 
top of the valve box.

C. Polyethylene Encasement

Ductile iron pipe, fittings and appurtenances shall be field wrapped with a 
minimum 8-mil thick polyethylene tube meeting the requirements of 
AWWA C105 as directed by the City.  Installation shall be in accordance 
with Method A and the instructions of the manufacturer.  All overlaps and 
seams shall be completely taped.  All rips, punctures and other damage 
to the polyethylene shall be acceptably repaired.  Tape shall be 2” wide 
plastic backed adhesive tape which will bond securely to both metal 
surfaces and the polyethylene film.

D. Pipe Insulation

1. Provide minimum 1” cellular glass insulation with an aluminum 
jacket; adequate to prevent freezing at 0 degrees Fahrenheit, 
suitable for burial.  Insulation shall be FOMGLAS by Pittsburgh 
Corning Corporation or approved equivalent by the City Engineer.

2. Provide insulation in any area where the depth of cover, horizontal 
on slopes or vertical, is less than or equal to 3’-6” for force mains 
and/or pumping station piping.  Install pipe insulation and jacketing 
per manufacturer’s recommendations, and to prevent entry of 
water between pipe and insulation.

E. Steel Encasement Pipe

1. When the pipe is to be installed within welded steel encasement 
pipe, the encasement pipe shall meet the requirements of ASTM 
A139, Grade B, and shall be bituminous coated on the outside.  
Any coating applied in the field shall be applied a minimum 48 
hours prior to installation.  The encasement pipe diameter shall be 
4” larger than the diameter of the pipe bell, rounded up to the next 
nominal pipe size.  The minimum wall thickness of the 
encasement pipe shall be 0.375” and is based on the steel pipe 
having a minimum tensile strength of 60,000 psi and minimum 
yield strength of 35,000 psi.  The wall thickness shall be adjusted 
as necessary for other grades of pipe.  All joints shall be fully 
welded on the circumference.

2. The encasement pipe shall be installed by boring and jacking and 
in such a manner so as to allow the pipe to be laid at the grade 
shown.  This shall include both horizontal and vertical control 
methods as approved by the City.  Control methods shall permit 
location of and realignment of the cutting heads at all times during 
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installation.  Boring and jacking operations shall be continuous.  
The pipe shall be blocked in place within the encasement pipe to 
prevent shifting or flotation.  The ends of the encasement pipe 
shall be blocked up in such a way as to prevent the entrance of 
foreign material, but allowing leakage to pass in the event of same 
within the encasement pipe.

3. Blocking shall be accomplished using wood blocks or approved 
casing chocks.  Wood blocking shall be of hardwood lumber.  
Banding straps for holding the wood blocks in place shall be 
stainless steel.  Casing chocks shall be of polyethylene or 
stainless steel with a liner and UHMW polymer plastic runners, 
shall be as manufactured by Power Seal Pipeline Products 
Corporation, Cascade Waterworks Manufacturing Company, 
Advance Products & Systems, Inc., or approved equal by the City 
Engineer, and shall be installed in accordance with the 
manufacturer’s instructions.  Blocking shall be notched to secure 
banding to blocking without slipping off.  Two sets of blocks or 
chocks shall be used per pipe segment.

4. Steel encased pipe crossing the right-of-ways of others shall 
comply to the most restrictive jurisdictional regulations.

F. Manholes

1. Manholes shall be constructed of precast reinforced concrete 
sections and appurtenances meeting the requirements of ASTM 
C478, except when a modification is approved, and shall be 
complete with required sewer stubs.  Manholes shall have 
minimum 48” inside diameter or larger as recommended by the 
manufacturer.  An affidavit from the manufacturer shall be 
provided stating that the manhole is appropriately sized for the 
sizes and angles of incoming pipes.

2. The City may require anti-flotation pads for manholes upon review 
of the required soil borings

3. The City may require a sampling manhole for industrial and 
commercial facilities to be located prior to connection to City 
sewers.

4. Bases shall be constructed in two pours or monolithically with 
bottom reinforcement tied to side reinforcement to form an integral 
structure.  Bases shall have a minimum thickness of 8”.

5. Bases shall incorporate provisions for making a flexible joint 
between the pipe and the manhole for all pipe connections.  
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Flexible joints shall be Press Wedge II as manufactured by Press 
Seal Gasket Corporation; Kor-N-Seal as manufactured by 
National Pollution Control Systems, Inc.; A-LOK as manufactured 
by A-LOK Products Corporation, or equivalent as approved the 
City Engineer.  Flexible joints shall be shock absorbent and shear
resistant; shall be designed to prevent any direct contact between 
the pipe and manhole; and shall provide a tight, infiltration proof 
sewer connection with the pipe deflected up to 10 degrees in any 
direction.  Should incorporation of the flexible joints require a base 
I.D. greater than required for the wall sections, the Contractor 
shall furnish and install the larger base and an approved precast 
reinforced concrete transition section to go from the larger base to 
the wall sections.

6. Joints between bases and wall sections shall be as subsequently 
specified for the walls.

7. If not integrally cast with the base, after installation of the pipes 
provide an ODOT Class F concrete invert through the manhole.  
The invert shall have a depth through the manhole equal to one 
half of the diameter of the sewer pipe and shall slope upward 
toward the manhole walls approximately 3”.  Concrete shall be 
trowelled smooth, and shall be placed so as not to interfere with 
the flexibility of the joint.

8. Drop pipes shall be included in the invert and shall not discharge 
on the slope portion.

9. Bases shall be set plumb and at the proper elevation on a cushion 
of compacted ODOT #57 crushed limestone.

10. Walls shall be vertical precast concrete riser sections meeting the 
requirements of ASTM C478.  The top section shall be an 
eccentric cone narrowing down to an I.D. of not less than 24” clear 
and an O.D. of not less than that of the subsequently specified 
grade rings.  No pipes shall enter the cone section.  Manholes too 
shallow to accommodate a cone section shall have a reinforced 
flat slab top.  Flat slab tops shall be designed to withstand H-20 
traffic loading.

11. Adjoining riser sections shall be firmly keyed together by means of 
tongue and groove joints with rubber gaskets meeting the 
requirements of ASTM C443.  In addition, preformed plastic 
gasket material shall be provided on the outside shoulder of all 
joints.  Installation of the gasket material shall not interfere with 
the proper sealing of the gasket.  The preformed gasket material 
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shall meet the requirements of Federal Specifications SS-S-210A 
and shall be as manufactured by Hamilton-Kent Manufacturing 
Company; K.T. Snyder Company, Inc.; or equivalent as approved 
by the City Engineer.

12. Each manhole frame shall be set at the proper elevation by use of 
precast concrete grade rings.  The rings shall be provided for a 
minimum height of 4” and shall not exceed 12” in height.  Rings, 
unless otherwise subsequently specified, shall have an I.D. equal 
to the access opening in the manhole top section, and an O.D. not 
less than the O.D. of the manhole frame.  The rings shall each be 
set in a full bed of mortar composed of 1 part, by volume, Portland 
cement and 2 parts clean, hard sand.  The interior of the grade 
rings shall be mortared to provide a smooth common surface from 
frame to top.

13. When the manhole frame is to be anchored to the manhole top, 
the top section and grade rings shall have four 1” diameter holes 
located to match the holes in the casting and shall be of such 
dimensions as to provide a minimum 2” concrete cover for the 1”
diameter holes.  Holes in the top section shall extend at least 6”
into the concrete.  Holes shall not be made in the field.

14. Any manhole requiring adjusting grade rings shall also have 
external manhole chimney seals installed per the manufacturer’s
recommendations.  Chimney seals shall be manufactured by 
Crotex Specialty Products or equivalent as approved by the City 
Engineer.

15. Steps shall be provided in manholes, if shown on the standard 
detail.  Steps shall meet the requirements of ASTM C478 and 
shall be of reinforced polypropylene.  Installation of manholes, 
when in pavement, shall be such that the steps are in the center of 
a traffic lane or between lanes where possible, and, when outside 
pavement, shall be such that steps are located away from the 
pavement edge unless the manhole is within a ditch line, in which 
case they should be located at the high side of the ditch slope.  
Reinforced polypropylene steps shall consist of a ½” steel 
reinforcing rod encapsulated in a copolymer polypropylene plastic 
and shall incorporate a notched tread ridge and retainer lugs on 
each side of the tread ridge.  The steel rod shall be continuous 
through the entire length of legs and tread.  Steps of the press fit 
type driven into the concrete wall shall have a pullout resistance of 
not less than 1,500 pounds per leg.
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16. Where noted, pipe sewer stubs shall be provided at manholes for 
future sewer connections.  The stubs shall be of the same type 
and material as being provided on the project for the respective 
sizes of pipe, shall be a minimum 2’-0” in length outside the 
manhole wall, and shall terminate with a full pipe bell.  The end of 
each stub shall be provided with a pipe stopper (plug) specifically 
designed for use with the pipe.  Plugs shall be for permanent or 
temporary use, shall be watertight, and shall be removable without 
damaging the pipe.

G. Frames and Covers

1. All frames and covers shall be heavy duty gray iron castings 
conforming to ASTM A48.  Both the underside of the cover and 
the upper surface of the ledge upon which it rests shall be factory-
machined so as to prevent rocking on its supporting surface.  All 
castings shall be cleaned and factory coated with asphalt paint 
prior to installation and, after installation, the tops of frames and 
covers shall be given an additional coat of asphalt paint.  Asphalt 
paint shall be water based, non-toxic, non-flammable, and 
odorless asphalt emulsion that dries to a hard, black gloss finish.

2. The frames shall have a clear opening of not less than 24” in 
diameter and a height of not less than 7”.  Covers shall have the 
words “Sanitary Sewer” cast into the top.  No frame cover shall 
weigh less than 375 pounds.

a. See Exhibit A

3. Standard frames and covers shall be East Jordan Iron Works 
1040A with Type A solid cover or equivalent as approved by the 
City Engineer.

b. See Exhibit B

4. Gasketed frames and covers shall be East Jordan Iron Works 
1040AGS with Type A solid cover, or equivalent as approved by 
the City Engineer, with the cover having a factory installed gasket 
seal with no open pickholes.

c. See Exhibit C

5. Frames shall have four equally spaced anchor bolt holes in the 
base flange and shall be anchored to the manhole top.  Anchors 
shall be ¾” diameter all-thread rods, and each shall be complete 
with washer and nut for holding down the frame.  Anchors shall be 
of a length to extend through the grade rings and to the bottom of 
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the hole in the manhole top, and allow for at least the length of 
one nut to protrude through the nut when tightened.  The anchors 
shall be set with the entire annular space around the rods filled 
with epoxy from the top of the rings to the bottom of the hole in the 
manhole top.  The epoxy shall be 100%, 2-part, with a minimum 
compressive strength of 5,000 psi, and shall be Rawl/Sika Foil-
Fast Injection Gel System by the Rawl/Plug Company, Inc., or 
equivalent as approved by the City Engineer.  After the epoxy has 
cured, the frame shall be bolted in place.

6. The mahole frames shall be firmly set on top of the adjusting rings 
with a full level bed of 1:1 cement mortar.  Where manholes are 
located in paved areas, the surface of the cover shall be made 
flush with the pavement surface.  In unpaved streets and alley 
areas, the cover shall be set to not exceed 1” above the ground 
surface.  On right-of-way and in ditches the cover elevation shall 
be approved by the City Engineer.

7. After a manhole frame is installed in its final position, it shall be 
encased in Class C concrete.  The concrete encasement shall 
extend from a horizontal plane 4” below the lowest adjusting ring 
up to a horizontal plane through the mid-point of the frame in 
grass areas, and up to the top of the frame in all other areas.  The 
concrete encasement shall be made circular, using a minimum 48”
diameter steel casing ring as a form, and shall be centered on the 
frame.

H. Drop Connections

1. Drop connections shall be constructed at all points where one 
gravity sewer intersects another and the difference in invert 
elevations exceeds 24” or where it is required to keep the velocity 
of flow in the sewer less than 10 feet per second.  The drop 
connections shall consist of a tee at the upper end connected into 
the manhole, a vertical section of pipe, and 90 degree bend at the 
lower end connected into the manhole at the lowest pipe invert, 
the whole encased in concrete.  The pipe and fittings shall be of 
the same as used for the main sewer.  The diameter of the drop 
connection shall be two sizes smaller than the main sewer, but in 
no case shall it be less than 8”.  Provide an approved removable 
watertight plug in the upstream end of the tee, when not 
immediately connected to a sewer.  Drop connections may be 
integral precast manhole sections constructed in accordance with 
ASTM C478 with joints in accordance with ASTM C443.  The drop 
shall incorporate a PVC liner with cast in place monolithic rubber 
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joints.  Precast sections shall be as manufactured by Dura-Crete, 
Inc., or approved equivalent by the City Engineer.

2. Drop connections to connect a new sewer to an existing manhole 
may be an inside drop, constructed of the same material as the 
sewers.  All other drop connections shall be outside of the 
structures.

I. Air Release Valves and Manholes

1. Each air release valve shall be installed in a manhole, and shall 
be screw connected into a tapped blind flange on an appropriate 
fitting in the main line with required lengths of stainless steel pipe 
and fittings.

2. Air release valves shall be installed at high points in the main to 
permit the release of air when the main is being filled and during 
service by manually opening the valve.  The valve shall be a 2”
ball valve and shall be installed so as to permit use without 
entering the manhole.  Provisions shall be made for adding an 
automatic air release valve as may be needed in the future.

3. Manholes shall be provided with a removable top slab constructed 
of Class C reinforced concrete.  The top slab shall have 2”
diameter lifting holes, filled with mastic to prevent the entry of dirt, 
or approved lifting rings, and a cast iron manhole frame and cover.  
Covers shall have the same visual appearance as shown in 
Exhibits A-C.

J. Wastewater Pumping Stations

Unless an alternative measure is approved by the City of Tiffin, all 
wastewater pumping stations shall be duplex, submersible type stations 
with a separate wet well and valve vault, panel board, alarms and 
appurtenances as specified herein.

1. Supports

a. Provide Class C concrete piers and beams to support 
piping entering and piping leaving the wet well and valve 
vault and within the valve vault.

b. Supports shall include grout where required.

c. This shall also include the furnishing and installation of 
supports for beams, pipes, etc.  All supports shall be 
aluminum.  All hardware shall be stainless steel.
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2. Wet Well

a. The bottom slab and the top slab shall be of ODOT Class 
C air-entrained concrete.  Walls shall be constructed of 
precast reinforced concrete sections meeting the 
requirements of ASTM C478.  Adjoining rings shall be 
firmly keyed together by means of approved tongue and 
groove joints with “O” ring gaskets meeting the 
requirements of ASTM C443.  Provide ODOT Class F 
concrete fill in the bottom of the wet well.

b. Wall shall incorporate flexible joints for influent sewers.  
Flexible joints shall be as manufactured by Press Seal 
Gasket Corporation, A-LOK Products Corporation, or 
approved equivalent by the City Engineer. Flexible joints 
shall be shock absorbent and shear resistant; shall be 
designed to prevent any direct contact between the pipe 
and manhole; and shall provide a tight, infiltration proof 
sewer connection with the pipe deflected up to 10 degrees 
in any direction.

c. Provide a 4” diameter Class 50 ductile iron vent pipe and 
required wall casting in the top slab.  The outlet of the vent 
shall be provided with a No. 2 mesh, 0.063” diameter 
bronze wire screen mechanically held in place between 
two flanges.  Vent shall be painted with two coats of epoxy 
paint.

3. Valve Vault

a. The valve vault shall be of precast reinforced concrete 
construction and shall be designed for an AASHTO H-20 
traffic load and a minimum lateral earth pressure of 60 psf 
per foot of depth.  Concrete shall be air-entrained and 
have a 5,000 psi minimum 28 day compressive strength.  
Design calculations for the vault shall be submitted to the 
City upon request.  The calculations must bear the seal of 
a professional engineer registered in the State of Ohio.

b. The top slab shall have a floor door.  The floor door shall 
be as subsequently specified as described in the “Floor 
Doors and Pump Guides Section”, except it shall be 
insulated with 1” thick glass fiber, fully covered with 18 
gage aluminum sheet and the upper guide holder, cable 
holders, and hook are not required.
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c. Provide a vent pipe in the top slab.  Vent shall be 6”
diameter and the bronze wire screen shall be No. 8 mesh, 
0.032” diameter.

d. Provide manhole steps where shown, including those 
designated as grab bars.  Manhole steps shall be of the 
drop-front design, with non-skid grooves and a minimum 2”
vertical hook on the embedded ends, and shall be made of 
reinforced polypropylene meeting the requirements of 
ASTM C-478.

e. The underside of the top slab and for a minimum of two 
feet below grade on each of the side walls inside the valve 
chamber shall be insulated with a dense semi-rigid 
insulation board.  The insulation board shall have a 
minimum aged R value of 6.3, and shall consist of a glass 
fiber reinforced polyisocyanurate foam core with a 
reflective foil facing on the back side and a white coated 
embossed aluminum sheet laminated over foil on the 
interior face.

f. Insulation shall comply with the requirements of Federal 
Specification HH-1-1972/1, Class 2, shall be Factory 
Mutual approved for exposed interior insulation and shall 
be Thermax Plus Liner Panel 665 as manufactured by the 
Celotex Corporation, or approved equivalent.

g. The insulation boards shall be installed by the use of male 
and female PVC “T” strips and, in addition, shall be 
secured by the use of an adhesive compatible with the 
insulation and the surface being adhered to, all in strict 
accordance with the manufacturer’s instructions.  This shall 
include the furnishing and installation of a collar a minimum 
14 gauge aluminum for protection of the insulation at the 
floor door opening.

h. Provide a 20A-Duplex, GFCI explosion proof receptacle in 
the valve vault for use for blowers, heaters, etc.  Connect 
to a 20A circuit breaker in the control panel.

4. Pumps

a. Wastewater Pumps

1. Shall be non-clog, completely submersible, integral 
pump/motor units designed for handling raw, 
unscreened sewage, and shall be complete with 
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access frames (floor doors) and pultruded pump 
guide rail.

b. Grinder Pumps

1. Where approved by the City shall be explosion-
proof and one spare pump shall be furnished and 
delivered to the City.

2. Shall have metal data plates containing the 
manufacturer’s name, pump size and type, serial 
number, speed, impeller diameter, capacity and 
head rating, frame and bearing numbers, and other 
pertinent data as applicable to the type of pump 
shall be mechanically attached to each pump.

c. Operating Conditions

1. The pumps shall be designed for both intermittent 
and continuous 24 hours per day operation.  Pump 
efficiencies must be acceptable to the City.  The 
motors shall be capable of sustaining a minimum of 
10 starts per hour.

d. The design shall be such that the pumps will be 
automatically connected to the discharge piping when they 
are lowered into place on a discharge connection, and 
shall be easily removable for inspection or service, 
requiring no bolts or nuts to remove, or the need for any 
personnel to enter into the wet well.  Each pump shall be 
provided with a stainless steel lifting cable or stainless 
steel lifting chain of adequate strength and sufficient length 
to permit raising the pump for inspection and removal.

e. The pump and motor casings and impellers shall be of cast 
iron.  Shafts and all external bolts and nuts shall be of 
stainless steel.  Replaceable wear rings designed for 
abrasion resistance shall be installed at the inlet of the 
pump to provide protection against wear to the impeller.  
Impellers shall be of non-clog design, capable of passing 
solids, fibrous material, and heavy sludge.  Solids handling 
capacity must be acceptable to the City.  Bearings shall be 
prelubricated.

f. Motor internals shall be separated from pump end by an oil 
filled chamber with upper and lower mechanical seals.  
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Seals shall require neither routine maintenance nor 
adjustment, and shall be replaceable.

g. Units shall have an approved sewage resistant coating.

h. A sliding guide bracket shall be an integral part of each 
pumping unit and the pump casing shall have a mating 
connecting flange to connect with the discharge 
connection, which shall be bolted to the floor of the sump 
and so designed as to receive the pump connecting flange 
without the need of any bolts or nuts.

i. Sealing of the pumping unit to the discharge connection 
shall be accomplished by a simple linear downward motion 
of the pump with the entire weight of the pumping unit 
guided to and pressing tightly against the discharge 
connection.  No portion of the pump shall bear directly on 
the floor of the sump.  No rotary motion of the pump shall 
be required for sealing.

j. Motors

1. Motors shall be housed in a dielectric oil-filled 
watertight casing, shall have moisture resistant 
Class F insulated windings, and shall be NEMA 
Design B.  The motors shall be Class I, Division I, 
Group D rated for explosion proof service.  Motors 
shall have a 1.15 service factor, and shall be 
capable of operating on 240 volt, three phase, 3-
wire, 60 hertz electrical service, or as approved by 
the City.  Motors shall have voltage tolerances of 
+10% and -14% of nameplate value and shall have 
cooling characteristics suitable to permit continuous 
operation in a totally submerged condition.  Each 
unit shall be complete with sufficient UL approved 
Type SO four conductor electrical cable to run 
unspliced from the motor to the control panel.

2. Each motor shall be supplied with two heat sensing 
units attached to the motor winding which shall trip 
the starter and provide indication in the event of 
motor overheat.  Pumps shall be provided with seal 
chambers fitted with an electrode probe and signal 
box to indicate when water is present in the seal 
chamber.  This shall also trip the starter.  Heat 
sensing units and seal chamber probes shall be 
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provided with sufficient cable to run unspliced from 
the pumping unit to the appropriate point of 
connection provided herewith.

3. Motor power cable, motor heat sensing unit cable, 
and seal chamber cable for each pump shall be 
bundled together with plastic (nylon) tie wraps at 2’
intervals over the entire length of the control panel.  
Signal conductors shall be in separate cable from 
power conductors.  All cables shall be provided with 
strain relief at point of entry.

k. Pump Tests

1. The pump manufacturer shall perform the following 
tests on each pump before shipment from the 
factory:

- A motor and cable insulation test for 
moisture content and insulation 
defects.

- Prior to submergence, the pump 
shall be run dry and checked for 
correct rotation and mechanical 
integrity.

- Pump shall be run for 30 minutes in 
a submerged condition, minimum 6 
feet under water.

- After operational test, insulation test 
shall be ran again.

- A written certified test report giving 
the above information shall be 
supplied with each pump at the time 
of shipment.

2. Each pump shall be subjected to a non-witnessed 
certified Hydraulic Institute performance test as 
follows:

- The pump shall be tested at the 
design point as well as at least 7 
other points to develop a curve.  
Data shall be collected to plot the 
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head-capacity curve as well as a KW 
input and amperage curve.

- In making the tests, no minus 
tolerance or margin shall be allowed 
with respect to capacity, total head, 
or efficiency at the specified design 
condition.  Pump shall be held within 
a tolerance of +10% of rated 
capacity or at a rated capacity with a 
tolerance of +5% of rated head.  The 
pump shall be tested at the shut-off 
but shall not be plotted and only 
used as a reference point when 
plotting the performance curve.

- Complete records shall be kept of all 
information relevant to the test as 
well as the manufacturer’s seal 
number, type and size of pump, and 
any impeller modifications made to 
meet the design conditions.

- A written test report shall be 
prepared, signed and dated by the 
test engineer incorporating three 
curves (head-capacity, KW input, 
and amperage) along with the pump 
serial number, test number, date, 
speed, volts, phase, and impeller 
diameter, and the report submitted 
to the Engineer.

3. After testing, all ends of pump cables shall be 
sealed with a high quality protective covering to 
make them impervious to moisture or water 
seepage prior to electrical installation.

l. Floor Doors and Pump Guides

1. Floor doors shall be of aluminum construction and 
shall be complete with upper guide holder, required 
cable holders, and lifting cable/chain hook.  The 
frame shall be securely anchored in the slab.



1��

2. Floor door shall be of the slush type and built to 
withstand a live load of 150 psf.  The frame shall be 
of ¼” extruded aluminum, with built-in neoprene 
cushion, and shall be provided with anchors.  Door 
leafs shall be ¼” aluminum diamond plate 
reinforced with aluminum stiffeners as required.  
Each leaf shall open to 90 degrees and 
automatically lock with a stainless steel hold open 
arm with an aluminum or stainless steel release 
handle.  A stainless steel hasp and staple shall be 
provided for padlocking.  Unit shall have a mill 
finish, with a bituminous coating applied to the 
exterior of the frame by the manufacturer.  Lifting 
handle, hinges, and all fastening hardware shall be 
stainless steel.  The floor door shall be as 
manufactured by Bilco Company, Halliday 
Products, or approved equivalent by the City 
Engnieer.

3. Each pumping unit shall be complete with required 
pump guides and mounting hardware for raising 
and lowering the units.  Pump guides shall be a 
pultruded I-beam rail, and shall extend from the 
lower guide holders integral with the pump 
discharge connection to upper guide holders 
mounted at the access opening.  Pump guides shall 
not support any portion of the weight of the pumps, 
and shall provide for proper seating alignment.  
Follow manufacturer’s installation instructions.

m. Piping

1. Piping includes the following, each with required 
pipe, fittings, valves, and appurtenances:

- Wastewater pump ductile iron 
discharge piping to and including the 
connection to the force main.

- Valve vault PVC plastic drain piping 
to the wet well.

2. Installation of buried piping shall be in accordance 
with all applicable requirements.
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3. Unless otherwise specified or shown, all valves 2”
diameter and smaller, except check valves, shall be 
ball valves.  All valves 3” and larger, except check 
valves, shall be plug valves.

4. Connections to equipment shall have unions to 
facilitate removal.

5. Dielectric unions shall be provided when joining 
dissimilar metals.

6. All pipe, fittings, valves and appurtenances shall be 
appropriately marked for purposes of identification.  
The materials and methods of manufacture, and 
the completed pipes, fittings, valves and 
appurtenances shall be subject to inspection and 
rejection at all times.  The Owner and the City shall 
have the right to make inspections.

7. The manufacturer shall furnish an affidavit 
indicating that the pipe, fittings, valves and 
appurtenances have been manufactured and tested 
in accordance with all requirements of the 
applicable referenced standards.  A copy of the 
affidavit, indicating the Project on which the 
material is to be used, shall be forwarded to the
City prior to construction.

n. Wall Castings, Sleeves, Etc.

1. Furnish all wall castings, sleeves, inserts, cored 
openings, etc. necessary for installation of piping in 
this item and as otherwise required.  Installation of 
items embedded in concrete shall be in accordance 
with the requirements of ODOT Item 604.  For new 
construction, all items shall be in their proper 
location and elevation before the concrete and 
piping are placed.  Boxing out of forms for later 
placement will not be permitted.  All wall castings 
and sleeves shall have an intermediate wall collar 
(waterstop).

2. For sleeves and cored openings in concrete, the 
opening between the pipe and sleeve or cored 
opening shall be sealed using “Link-Seal” modular 
mechanical type seals as manufactured by 
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Thunderline Corporation or equivalent.  Installation 
shall be in strict accordance with the 
manufacturer’s instructions and shall be such that 
bolt heads are accessible after installation.

3. Where piping is to pass through the walls of 
structures without a wall casting or sleeve, and the 
opening cannot be sealed using “Link-Seal” as 
determined by the City, the openings shall be 
carefully made at the proper locations, the pipes 
inserted, and the openings around the pipes neatly 
and permanently closed with a non-shrink and non-
corrosive grout, and an approved caulk.

o. Ductile Iron Pipe and Fittings

1. Ductile iron pipe and fittings shall be used for 
wastewater pump discharge pressure pipe in the 
wet well and valve vault and shall be in accordance
with the following requirements:

- All buried pipe shall have restrained joints.

- All exposed pipe shall be of the flanged joint 
type and shall be Thickness Class 52.  
Flanged joints shall be in accordance with 
AWWA C115, with flanges to be of ductile 
iron.  Bolts, nuts and gaskets shall be in 
accordance with Appendix A of AWWA 
C115.  Bolts and nuts shall be zinc plated.  
Bolts shall be of such length that, when nuts 
are completely tightened, not more than 1”
of the bolt, but at least the length of one full 
nut, shall be left protruded through the nuts.  
Flanged joints shall be completely tightened 
with all bolts taking equal stress.

p. PVC Plastic Pipe and Fittings

1. The 2” drain piping shall be of Schedule 40 PVC 
pipe meeting the requirements of ASTM D1785 and 
shall be complete with a 2” bronze check valve, 2”
trap and a 2” buried plug valve between the wet 
well and vault.

2. Check valve shall be a plastic ball check.
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3. Plug valve shall be specified as follows;

- Shall be complete with an extension stem 
and operating nut terminating 2 feet below 
ground surface and shall be provided with a 
valve box.  Extension stem shall be 
centered in the valve box by approved stem 
guides.  Provide a tee wrench 5 feet long.

4. Valve box shall be constructed of a good grade 
cast iron, shall be coated, shall be adjustable, shall 
have a 5-1/4” shaft, shall be of the three piece 
Buffalo pattern with close fittings parts and shall be 
provided with a heavy neat fitting cover having the 
word “SEWER” cast on the top of the cover.  Valve 
box shall be of sufficient length for the depth as 
shown.  Shaft shall be of the screw type with the 
bottom section covering the entire valve.

q. Plug Valves

1. Plug valves in wastewater pump discharge piping 
shall be of the non-lubricated eccentric type with 
resilient faced plugs and flanged ends.  Flanges 
shall be faced and drilled to ANSI B16.1, Class 125 
standard, except four bolt holes may be drilled and 
tapped.

2. Valve bodies shall be of ASTM A126 Class B cast 
iron.  Bodies shall be furnished with 1/8” welded 
overlay seat of not less than 90% pure nickel.  Seat 
area shall be raised, with raised surface completely 
covered with weld to insure that the plug face 
contact only nickel.  Screwed-in seats shall not be 
acceptable.

3. Plugs shall be of ASTM A126 Class B cast iron.  
The plug shall have a cylindrical seating surface 
eccentrically offset from the center of the plug shaft.  
The interference between the plug face and body 
seat, with the plug in the closed position, shall be 
externally adjustable in the field with the valve in 
the line under pressure.  Plug shall be resilient 
faced with neoprene or hycar, suitable for use with 
wastewater.



���

4. Valves shall have sleeve type metal bearings and 
shall be of sintered, oil impregnated permanently 
lubricated type 316 ASTM A743 Grade CF-8M for 
valves through 36” in size.  Non-metallic bearings 
shall not be acceptable.

5. Valve shaft seals shall be of the multiple V-ring type 
and shall be externally adjustable and repackable 
without removing the bonnet or actuator from the 
valve under pressure.  Valves utilizing O-ring seals 
or non-adjustable packing shall not be acceptable.

6. Valve pressure ratings shall be 175 psi for valves 
through 12” in size.  Each valve shall be given a 
hydrostatic and seat test.

7. Valves less than 6” in size shall have lever 
actuators.

8. Valves 6” and larger shall be equipped with gear 
actuators and handwheels.  All gearing shall be 
enclosed in a semi-steel housing and suitable for 
running in a lubricant with seals provided on all 
shafts to prevent entry of dirt and water into the 
actuator.  The actuator shaft and the quadrant shall 
be supported on permanently lubricated bronze 
bearings.  Actuators shall clearly indicate valve 
position and an adjustable stop shall be provided to 
set closing torque and to provide seat adjustment to 
compensate for change in pressure differential or 
flow direction change.  All exposed nuts, bolts and 
washers shall be zinc plated.

9. Plug valves shall be manufactured by DeZurik.

r. Check Valves

1. Check valves in wastewater pump discharge piping 
shall be full flow, cast iron body, flanged ends, 
bronze mounted, full opening swing type, and shall 
comply with AWWA C508; and, in addition, shall be 
complete with outside lever and weight, and shall 
be suitable for installation in either horizontal or 
vertical position.  Valve clapper shall swing 
completely clear of the waterway when valve is fully
open, permitting a flow through the valve equal to 
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the nominal pipe diameter.  Valves through 12”
shall be rated at 175 psi water working pressure.  
End connections shall be flanged conforming to 
ANSI B16.1, Class 125.  Cast iron shall conform to 
ASTM A126, Class B.  Clappers shall be all bronze 
for sizes through 4”, and cast iron bronze faced for 
sizes 6” and larger.  Hinge pins shall be 18-8 
stainless steel with bronze bushing and O-ring
seals.  Check valves shall be constructed to permit 
top entry for complete removal of internal 
components without removing the valve from the 
line, and shall be American-Flow Control, Kennedy 
Valve, or equivalent as approved by the City 
Engineer.

2. Ball check valves in valve vault drain piping shall be 
plastic ball check, and shall be rated for at least 
150 psi.  Valve shall be constructed of materials for 
use with PVC plastic pipe, shall be of the double 
union design which permits removal of the valve 
without disrupting the existing pipe and shall have 
socket, threaded or flanged ends.  Valves shall be 
a true union ball check valve as manufactured by 
Chemtrol or equivalent as approved by the City 
Engineer.

s. Ball Valves

1. Ball valves shall be bronze, two piece body, 
chrome plated, brass ball, Teflon seats and stuffing 
box ring, with lever handle and balancing stops, 
solder or threaded ends with union; and shall be 
model S-216 as manufactured by Stockholm; or 
Model #S-587-70 or T-587070 as manufactured by 
Nibco or equivalent as approved by the City 
Engineer.

t. Pipe Couplings

1. Pipe couplings for ductile iron pipe shall be of the 
gasketed sleeve type and shall be of the proper 
diameter to fit the pipe.  Each coupling shall consist 
of one steel middle ring, two steel followers, two 
rubber-compound wedge section gaskets and 
sufficient track-head steel bolts to properly 
compress the gaskets.  Provide tie rods or other 
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positive means of restraint to prevent pipe 
separation at the coupling.  Couplings shall be 
similar and equal to Dresser Style 38, and shall be 
as manufactured by Dresser Industries, Inc.; Smith-
Blair, Inc.; or equal and shall be completely factory 
furnished.

2. Pipe couplings for PVC piping shall be threaded 
unions with Viton or EPDM O-rings.

u. Pump Controls

1. Pump controls shall include the furnishing of a 
pump control panel and float switches, as provided 
by Quality Controls, Inc., or equivalent as approved 
by the City Engineer.

2. Pumping Control Panel

- The pump control panel shall include all of 
the features as described herein.  All 
equipment provided herein shall be heavy 
duty type.  All components shall be factory 
mounted, wired, inspected, and tested.

- Control panel shall be designed for 
operation on 240 volt, three phase, 3-wire, 
60 hertz service as required.  Phase Sentry 
shall be provided.

- Control panel shall be a NEMA 4x 
reinforced fiberglass enclosure and shall be 
dead font, with hinged inside panel to 
protect electrical equipment.  A lock hasp 
shall be provided on the outside of the door.

- Two 100 ampere circuit breakers rated for 
service entrance use shall be mounted 
inside the panel for serving as main 
disconnects of both the normal power and 
the emergency power.  Both disconnects 
shall be mechanically interlocked so that 
closing of one circuit breaker will prevent 
the closing of the other.
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- Instantaneous adjustable magnetic trip type 
circuit breakers shall be provided for 
protection of each motor.

- Lightning protection shall be provided on the 
main power conductors within the panel.  
Protection shall be Model TE/6XF as 
manufactured by Advanced Protection 
Technologies, or approved equivalent.

- NEMA size 2 magnetic starters with three 
ambient compensating overload relays for 
each pump motor.  IEC rated starters are 
not acceptable.  Provide one N.O. auxiliary 
contact from each overload relay, which 
shall close upon an overload condition.  The 
alarm controls shall be wired to the master 
terminal strip.  Auxiliary contacts shall be 
provided on the motor coil as necessary to 
meet the control requirements of this 
paragraph.

- Provide 120 VAC, single phase, 10 ampere 
circuit breakers for individual protection and 
disconnect means for 120 VAC non-control 
related loads.  One circuit breaker shall be 
provided for each of the following loads:

* Thermostat strip heaters

* Internal panel light and control 
switch

* Radio Telemetry Panel

* 120 VAC receptacle, mounted 
internal to panel

- Provide a thermo-magnetic circuit breaker 
for protection and disconnect of the control 
circuit.

- Provide intrinsically safe control relays, as 
manufactured by Warwick Controls, for the 
connection of the float switches.
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- Provide control circuitry designed to start 
and stop the pumps based on the wet well 
liquid level, utilizing float control.  A lag 
pump shall start if the lead pump cannot 
keep up with inflow.  If a pump is called to 
start, and the motor coil does not energize 
within 10 seconds of the start signal, the 
circuitry shall try the second pump.  Control 
shall automatically alternate the pumps on 
each successful pump-down cycle.

- Three-position selector switch to select 
automatic alternation, Pump No. 1 or Pump 
No. 2. Select switch shall be mounted on 
the front of the inside panel door.

- Hand-Off-Auto selector switches for each 
motor starter.

- Low-level lockout float, to lockout both 
motors, regardless of whether operating in 
manual or automatic mode.  Low level 
lockout shall be latching, and shall reset via 
a pushbutton or upon the well level reaching 
the “pump start” float elevation (whichever 
occurs first).  Low level alarm shall include a 
red pilot light on the front of the inside panel 
door for alarm indication, and a normally-
open dry contact wired to the master 
terminal strip.

- Provide a moisture detection relay for seal 
failure alarm circuitry on each pump.  Each 
moisture detection relay shall energize a 0-
30 second adjustable time delay upon 
detection of moisture in the seal chamber.  
If the seal failure alarm is continuously 
present throughout the adjustable time 
period, an alarm shall latch and shall also 
energize a red pilot light.  Each alarm shall 
be resettable via a pushbutton mounted on 
the front of the inside panel door.  A N.O. 
dry contact from each lockout relay shall be 
wired to the master terminal strip.
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- The circuitry shall accept a normally-closed 
dry contact from each motor winding for 
“winding overheat” monitoring.  Each 
winding overheat contact shall energize a 2 
second time delay relay via a normally-
closed contact.  This shall prevent false 
alarms due to race conditions between 
relays.  If the winding overheat contact 
opens continuously for a two second time 
period, the alarm shall latch and lockout the 
overheated motor.  Each alarm shall also 
energize a red pilot light.  Each alarm shall 
be resettable via a pushbutton mounted on 
the front of the inside panel door.  A.N.O. 
dry contact from each lockout circuit shall 
be wired to the master terminal strip.  The 
dry contact shall not close until the two 
second time period has expired.

- Provide a green pilot light for each motor, to 
indicate when a motor coil is energized.  
Each pilot light shall be energized via an 
auxiliary motor contact.

- Wire one N.O. auxiliary motor contact from 
each motor coil to the master terminal strip.

- Provide an elapsed time meter for each 
motor, measuring in hours and tenths of 
hours running time.  Each elapsed time 
meter shall be energized via an auxiliary 
motor contact.

- Provide a high-level float with a latching 
relay and red pilot light.  High level alarm 
shall be resettable via a pushbutton.  Alarm 
circuitry shall include a N.O. dry contact 
wired to the master terminal strip for remote 
monitoring.  High level alarm shall also 
energize a lag pump.

- All pilot lights, pushbuttons, and selector 
switches shall be heavy duty, oil-tight type, 
and shall be mounted on the front of the 
inside panel door.  Pilot lamps shall be rated 
for a minimum 10,000 hour life.  All pilot 
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lights shall be push-to-test.  Each device 
shall be identified with an engraved plastic 
nameplate fastened with stainless steel 
screws.  Nameplates fastened only with 
adhesive backing are not acceptable.

- Two 250 W heating stripes wired in series, 
controlled via a thermostat to maintain an 
inside temperature of 50-70 degrees 
Fahrenheit.  Thermostat shall include visible
temperature settings and shall be Dayton 
Model 2E206, or equivalent.  Strip heaters 
shall be Model 1212 as manufactured by 
Vulcan or equivalent. Silicone 
rubber/fiberglass stock heaters or cartridge 
type heaters are not acceptable.

- Fluorescent or incandescent light for interior 
panel illumination.  Light shall energize via a 
limit switch whenever the inside door is 
opened.

- A common alarm contact for an outdoor 
alarm light.  The common alarm contact 
shall consist of dry contacts from all alarms 
mentioned in this item wired in parallel.  A 
test switch or pushbutton shall be provided 
for testing the light.  Alarm light shall be 
Model 105 HISTR-N5 as manufactured by 
Edwards, or equivalent, and shall be 
mounted on the side of the panel.  The light 
shall be provided complete with electronic 
strobe subassembly, flash tube, and red 
lexan lens.

- A 100 A, three-phase, four wire receptacle 
with angle adapter and back box shall be 
installed on the right side of the control 
panel.  Crouse-Hinds Catalog Number 
AR1042-S22 with spring door, or equivalent.

- Provide a 1 KVA, 240 to 120 VAC 
transformer, fused on all ungrounded legs.

- Incoming and outgoing wire and cable shall 
be connected to a master numbered 
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terminal strip.  Every wire leaving or 
entering a terminal shall have a permanent 
sleeve type wire maker.  Include ten spare 
terminals for future termination.  Include 
properly sized ground lug for termination of 
the ground wire.

- All equipment and components within panel 
shall have a permanently affixed tape on the
device or on an adjacent surface which 
identifies the device.

- A placard shall be affixed to the inside 
surface of the access door of the panel.  
The placard shall display the connection 
legend and the circuit schematic.  The 
schematic shall identify each wire, junction 
and termination with respect to 
corresponding terminals and connections in 
the panel.  Devices and connections 
associated with, but exterior to, the panel 
shall be shown in phantom and 
appropriately identified.  The schematic may 
be a miniature plasticized copy of the 
connection schematic furnished, if suitable 
for display.

- Shop drawings shall include complete 
catalog data for each item equipment used, 
including all circuit breakers, starters, 
overload, pilot lights, selector switches, 
pushbuttons, floats, light fixtures, 
receptacles, strip heater, thermostat, and 
enclosure.  Control schematics shall be 
submitted in ladder logic form for the City’s
review.  A front panel view shall also be 
submitted, showing all equipment mounted 
on the panel.

- Furnish and install galvanized steel posts, 
aluminum backplates and other 
miscellaneous mounting hardware as 
required to complete mounting and 
installations of the pump control panel.  The 
aluminum backplate for mounting of the 
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radio telemetry panel shall be supplied and 
mounted by others.  RTU shall be 
compatible with existing City equipment.

3. Float Switches

- Furnish and install five mechanical, micro-
switch type float switches as herein 
specified.  Float switches shall be ITT/Flygt
Corporation Model ENM-10, Warrick 
Controls Series M, or equal.  Each float 
switch shall be furnished with 30 feet of 
unspliced cable to run from the float switch 
elevation to a junction box.

- Provide two spare floats with 30 feet of 
cable. Spare floats shall be delivered to the 
Owner.

- Floats shall be mounted on a 3/8 inch 
diameter nylon rope.  The wire rope shall be 
attached at the top of the wet well and shall 
extend down to within 6” of the bottom of 
the well (without touching), and shall be 
terminated with an eight pound PVC coated 
anchor, provided wherewith.  Anchor shall 
be attached with stainless steel hardware.  
Floats shall be easily accessible from the 
access hatch for cleaning and replacement.

- The float switches and float switch wiring 
shall be attached to the cable by means of 
plastic tie wraps, in such a way as to be 
field adjustable.

v. Standby Power

1. Based upon the pump data to be submitted to the 
City, the City will determine if portable standby 
power or permanent standby power is required.  If 
portable standby power is required, an existing 
City-owned generator will supply power to the 
pump station in the event of a power failure.  The 
pump station electrical power configuration 
including the generator receptacle shall be 
compatible for connecting the City’s portable 
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generator.  The pump station’s electrical 
configuration, receptacle, transfer switch, and all 
appurtenances shall be sized to operate all aspects 
of the pumping station.  The receptacle shall be 
located to provide easy access for the portable 
generator.  If permanent standby power is required, 
Contractor or developer shall supply the permanent 
standby generator in accordance with the current 
Ten States Standards requirements.  Permanent 
standby generators shall be sized to operate all 
aspects of the pumping station; shall be housed in 
pump station buildings and shall be submitted to 
the City for review and approval.

w. Building and Appurtenances

1. For all pumping stations which require permanent 
standby power and for other pumping stations 
deemed applicable by the City, a building 
adequately sized ventilated and powered, as 
submitted by the contractor or developer, and as 
approved by the City, shall be provided to house 
the permanent standby generator (if required), 
pump control panel, and appurtenances.  In 
general, the building shall be constructed of 
insulated brick-on-block walls, gabled wood truss 
insulated roof, fiberglass shingles, vented soffits, 
aluminum gutters, and steel doors and it shall be 
compatible with the surrounding architecture, as 
approved by the City.

2. Guard posts shall be 6” diameter x 7’-6” long, black 
steel pipe meeting the requirements of ASTM A36.  
Each post shall be set in a 1’-6” diameter x 3’-6”
deep concrete footing crowned to shed water, with 
the shaft to be completely filled with concrete and 
shall be located as approved by the City.

K. Bedding and Backfill

1. Bedding

a. Pipe embedment shall be #8’s or #57’s gravel or limestone 
for gravity sewers and sand meeting the requirements of 
ODOT Item 703.06 force mains, from 4” below the pipe 
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barrel to 12” above the pipe barrel for flexible pipes and to 
the springline for rigid pipes.

2. Granular Backfill

a. Granular backfill shall meet the requirements of ODOT 
Item 304 crushed limestone.

3. Control Density Fill (CDF)

a. CDF shall be ODOT Item 613, Type 1 low strength mortar, 
except no fly ash or slag permitted.  The design mix used 
shall be approved by the City, and shall have a 
compressive strength of 50 psi.

2.2 Installation

A. Trenches

1. Gravity Sewers

a. Except where otherwise specifically required or permitted 
by the City, sewers shall be laid in an open trench, shall be 
started at the lowest point, and shall have spigot ends 
pointing in the flow direction.

b. The use of equipment with metal tracks or treads will not 
be permitted on paved surfaces which will not be removed 
during trenching operations without some type of 
pavement protection, such as matting or rubber tracks.

c. The width of trench, from a point 12 inches above the top 
of the outside wall surface of the pipe to the bottom of the 
trench shall not be wider than the largest width provided by 
the two formulas below.  The width of trenches shall not be 
less than 12” greater in width than the outside diameter of 
the pipe barrel.  Where the trench width at the bottom of 
the trench, provides a space greater than 18” on both 
sides of the pipe, and the pipe is 10 feet or more below the 
surface ground immediately adjacent to the trench, it may 
be required that the pipe is encased with 6 inches of 
concrete or other special protection is taken to insure 
adequate protection of the pipe to both line and grade.  
Whenever the maximum allowable trench width (below the 
level of the top of the pipe) is exceeded for any reason, the 
City reserves the right to direct the contractor to utilize pipe 
of greater strength, to modify the type of backfill, to embed 
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the pipe in concrete, or to utilize a combination of these 
procedures, all at the expense of the Contractor.

d. Trenches in earth shall be excavated to a depth of not less 
than 1/8 the outside diameter of the pipe being installed or 
4”, whichever is greater, below the outside bottom of the 
pipe barrel and bell when the pipe is laid on its final grade.

e. Trenches in rock shall be excavated to a depth of 1/3 the 
inside diameter of the pipe, but within the limits of 4” to 12”, 
below the outside bottom of the pipe barrel and bell when 
the pipe is laid on its final grade and the pipe shall be laid 
on a cushioned layer of bedding material as specified or as 
approved by the City and provided by and at the expense 
of the Contractor.

f. Prior to open trenches entering the paved limits of a street, 
alley, driveway, sidewalk, or parking area, the pavement 
shall be neatly cut for its full depth, removed, and disposed 
of off the Project site.

g. Trenches shall be kept sufficiently free of water during pipe 
laying and jointing.  When water exists in the trenches at 
the time of pipe laying, the Contractor shall dewater the 
trench at their expense.

- Draining a sewer trench, in which sanitary sewer is 
being constructed, into an existing sanitary sewer 
of the City will not be permitted.  The trench water 
shall be intercepted by a sump, or a manhole, 
before it reaches the existing sanitary sewer and 
shall not be pumped into a surface ditch or onto the 
ground surface, unless permission is obtained from 
the City Engineer to discharge into a storm sewer.

- The same rule, as above, shall be followed with 
reference to existing combination sewers.

2. Force Mains

a. Trenches shall be as specified for Gravity Sewers except 
as modified herein.  Except where otherwise specifically 
required or permitted by the City, the mains shall be laid in 
an open trench excavated to a depth sufficient to provide 
not less than 4 feet of vertical cover over the top of the 
pipe barrel and to provide not less than 4” of bedding 
below the outside bottom of the pipe barrel.  However, 



���

pipes shall be installed at a greater depth when shown on 
the drawings; when necessary to pass under other utilities 
or obstructions; or where necessary to prevent high points 
in the main.  In addition to the minimum vertical cover, 
where any pipes are parallel to roadside ditches or 
streams, a lateral cover shall be provided at least equal to 
the specified vertical cover.

b. The width of the trench shall not be more than 24” greater 
than the outside diameter of the pipe, except at joints, 
where sufficient space shall be provided for properly 
making the joints without raising the length of the pipe 
above the solid bottom of the trench.  Care shall be taken 
to detect and remove stones and debris in the bottom of 
the trench which would damage the pipe or be detrimental 
to the proper bedding of the pipe, with removal to be for a 
depth of at least 6” below the bottom of the pipe and 
replaced with bedding material.

B. Protection of Existing Utilities

1. Utility Conflicts

a. Existing underground utilities along the route of 
construction, as shown on the drawings or marked at the 
time of construction by the utility owner, shall be uncovered 
by the Contractor and their elevations determined at least 
400 feet in advance of pipe installation for gravity sewers 
and 200 feet in advance for force main piping.  Contractor 
shall contact OUPS 48 hours prior to any excavation work.

b. All underground utilities, when encountered, shall be 
adequately supported, shored up or otherwise protected 
whenever exposed in the excavation.  Timber supports 
shall be a minimum of 6” square.  Supports shall extend 
into the undisturbed earth a minimum of 12”: each side of 
the trench and the pipe, conduit, etc., banded or tied to the 
bridging for its full length using stainless steel banding.  
Where bridging cannot be supported by a firm foundation, 
the Contractor shall provide vertical support for the 
bridging, including any lateral bracing necessary to provide 
a firm and substantial support.  Supports and bracing shall 
be of native hardwood and shall be furnished and installed 
by the Contractor.
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c. The excavation work shall be planned as to avoid damage 
to and minimize the interference with existing underground 
utilities in the area.  Adequate clearance between the 
cutting edge of the excavation equipment and underground 
utility shall be maintained to avoid damage to the utility.

d. Above ground (aerial) utilities, including but not limited to, 
power, telephone and cable television, shall remain in 
service at all times.  Any anticipated disruption of service 
shall be with the full knowledge of the utility company and 
required advance notice to the affected users by the 
Contractor.  Removal of guy wires and holding of poles 
shall be done as required to complete the work, shall be 
agreed upon by the utility company and the Contractor, 
and shall be at the expense of the Contractor.

e. Arbitrary disruption of underground and aerial utility 
services will not be permitted.

2. Replacement of Existing Sewers and Drains

a. The Contractor is cautioned to use the greatest care in 
reporting to the City all existing sewers and drains exposed 
during trenching or other operations.  Replacements shall 
be made in accordance with all applicable requirements of 
these specifications for new construction and in 
accordance with all applicable requirements of ODOT Item 
603 using pipe with premium joints unless otherwise 
specified, as approved by the City.  In the event of conflict, 
the requirements of these specifications shall take 
precedence.

b. Pipe for sanitary sewers shall be approved for such use.  
Replacements 12 feet or less in length of perforated pipe 
or open joint tile (underdrains) shall be made by using PVC 
plastic pipe meeting the requirements of ASTM D3034, 
SDR 35, or F679.  Joints between existing and 
replacement pipes, when differing materials or with 
otherwise non-compatible joints, shall be made using 
banded neoprene couplings as manufactured by Fernco, 
Inc. or equivalent as approved by the City Engineer.

c. Existing sewers and drains shall be replaced as to 
withstand future settlement by bridging with timber 
supports a minimum of 6” square.  Bridging shall extend 
into undisturbed earth a minimum of 12” each side of the 
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trench, and the pipe, tile, etc., banded or tied to the 
bridging its full length.  Where timber bridging cannot be 
supported by a firm foundation, the Contractor shall 
provide vertical support for the timber bridging, including 
any lateral bracing necessary to provide a firm and 
substantial support.  Supports and bracing shall be of 
native hardwood.

C. Trench Protection

1. Where necessary to prevent caving of the trench and other 
excavation, and for protection of workmen and nearby structures, 
trench protection shall be provided per OSHA standards by and at 
the expense of the Contractor.  Trench protection shall be by 
trench box, wood sheeting and bracing or such other methods as 
determined by the Contractor.  Contractor shall have a competent 
person on-site determine the appropriate methods for the 
conditions.

2. Wood sheeting and bracing shall be of sound lumber approved 
per ANSI specifications and shall be so arranged as to support the 
trench walls and existing structures and utilities.  Sheeting left in 
place shall be cut off not less than 18 inches below ground 
surface.

3. Sheeting and bracing not noted to be left in place may be 
removed at the discretion and responsibility of the Contractor after 
backfill has been placed and compacted to a level at least 2 feet 
above the top of the pipe.  In no case shall sheeting be pulled in 
increments exceeding 3 – 4 feet in order to avoid the danger of 
breaking pipe due to the weight of the backfill.  Upon removal of 
sheeting and bracing, voids left due to such removal shall 
immediately be filled and the back recompacted.

4. Where it is necessary to drive sheeting below the centerline of the 
pipe, it shall be driven below the bottom of the pipe as determined 
by the City, and that sheeting below a point 2 feet above the top of 
the pipe shall be left in place.

D. Pipe Embedment

1. The bedding material shall be shaped to conform to the bottom 
quadrant of the pipe barrel.  The City reserves the privilege of 
altering the type of bedding material and regulating the exact 
grading of the bedding material depending upon the water 
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characteristics of the trench.  At the very least the minimum of 
bedding shall be provided under pipe bells.

2. After the pipe is laid, the bedding material shall be shovel placed 
and tamped to fill all voids.  The bedding material shall be placed 
in 6” layers, loose measurement, and compacted by hand or 
mechanical tamping to secure a good compaction.  All 
embedment material shall be carefully placed and tamped so as 
not to damage or displace the joints or pipe, and no material shall 
be dropped directly on the pipe. The material shall be compacted 
to not less than 98% of maximum density as determined in 
accordance with ASTM D1557 (Modified Proctor).

3. An exception shall be made where concrete encasement is noted 
on the drawings.  Concrete encasement shall be square in cross 
section, shall have a minimum thickness of 6” at pipe bells, and 
shall be of length noted.

4. This shall include the materials and construction of concrete pipe 
cradles to support the new pipes where they cross over existing 
pipes in the locations noted on the drawings.  Damage to existing 
pipes resulting from the Contractor’s operations shall be repaired 
or replacements made to the satisfaction of the City by and at the 
expense of the Contractor.

5. If material found at the specified depths of excavation below the 
elevation of the outside bottom of the pipe barrel is not suitable to 
provide an adequate foundation for the pipe, a further depth shall 
be excavated and filled with granular bedding material approved 
by the City.

E. Pipe Laying

1. Gravity Sewers

a. Pipes shall be laid with their full lengths true to line and 
grade with the aid of lasers, or other method approved by 
the City, and shall rest on the bedding material provided.

b. When laser beam equipment is used, it shall be checked a 
minimum of twice daily, once in the a.m. and once in the 
p.m. In addition, when temperature and other atmospheric 
conditions prevent the laser beam from maintaining grade, 
the Contractor shall provide additional ventilation through 
the pipeline by the use of blowers as recommended by the 
equipment manufacturer or as directed by the City.
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c. Regardless of the method used, the City shall be 
immediately notified of any misalignment of the pipe when 
laid in accordance with established cuts or elevations.

d. Pipes and manholes shall be installed at a minimum 10 
foot horizontal distance from water mains, and pipes laid at 
a minimum 18” vertical distance from water mains at their 
crossing, both as measured between the outside of the 
pipe walls.  At crossings, one full length of pipe shall be
installed so both joints will be as far from the main as 
possible.

e. Seal Joints on both bell and spigot ends of pipe sections 
shall be wiped clean and painted with the proper type of 
solvent specified by the manufacturer.  It is preferred that 
the cleaning and painting of joints with the solvent is done 
within the trench just prior to laying and not on the ground 
surface at the top of the trench.  The pipe shall be 
“rammed home” using a bar and a wood block on the end 
of the pipe, or by use of a mechanical pipe pulling device.

2. Force Mains

a. Pipe sections shall be strung along the route of the mains 
within the right-of-way or easement so as to interfere least 
with pedestrian and vehicular traffic and to protect the pipe 
as fully as possible.  Care shall be taken at all times in 
handling the pipe and at no time shall other pipes or 
material be placed in the pipes.

b. The mains shall be laid in the locations and at the grades 
shown on the drawings, except as specifically permitted or 
ordered otherwise by the City in order to avoid existing or 
proposed utility lines or any other obstructions 
encountered in the progress of the work; to secure a more 
readily accessible position for trenching; or to facilitate the 
location of various appurtenances of the main.  Maximum 
deflection of pipe joints shall be ½ of the manufacturer’s
recommendation and in strict accordance with the pipe 
manufacturer’s instructions.

c. Force main pipe installed shall be provided with a tracer 
tape and detectable tracer wire.  The tracer tape shall be 
buried in the trench approximately 1-1/2 feet below the 
ground surface directly above the centerline of the pipe.  
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Detectable tracer wire shall be affixed to the non-metal 
pipes.

d. When abrupt changes in the grade of the main are 
necessary to avoid existing utilities or other obstructions, 
suitable fittings, usually 1/8 bends, shall be used so as to 
secure an easy flow of liquid and to provide sufficient cover 
below same unless otherwise specified or noted on the 
drawings.  Care shall be taken to avoid high and low points 
in the mains.

e. Pipe shall be laid at a minimum 10 foot horizontal distance 
from water mains and at a minimum 18” vertical distance 
from water mains at their crossing, both as measured 
between the outside of the pipe walls.  At crossings, one 
full length of force main pipe shall be installed so both 
joints will be as far from the water main as possible.

F. Backfilling

1. Backfill shall include the material placed above the pipe 
embedment material previously specified.  No heavy or large 
quantities of backfill material shall be placed over the pipe until 
backfilling has progressed to a depth of at least 3 feet over the top 
of the pipe barrel.  All backfill material shall be carefully placed so 
as not to damage the joints or displace the pipe.  Backfilling shall 
immediately follow trenching and pipe laying operations to reduce 
the possibility of damage to pavements and utilities.

2. Trenches within existing and proposed stoned streets, alleys, 
driveways, stone parking areas and concrete or brick sidewalks 
shall be backfilled with granular material. The material shall be 
placed and compacted to not less than 100% of maximum density 
in accordance with ASTM D1557 (Modified Proctor).  Contractor 
shall provide the Certified Proctor from the limestone supplier with 
the shop drawings, prior to stone being delivered to the Project 
site.

3. Where sewers are installed along and across existing and 
proposed paved or stoned streets, alleys, driveways and parking 
areas, the specified compacted granular material shall also be 
provided for backfilling any portion of the trenches falling within 
that area below a line drawn at 45 degrees to the horizontal from 
the surface at the edge of the pavement or back of curb and 
above the horizontal plane of the pipe embedment material.
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4. For trenches within existing or proposed paved streets, alleys, 
driveways and paved parking areas CDF may be provided as 
backfill as approved by the City in lieu of the specified granular 
backfill.  CDF may also be required to permit pavement restoration 
during adverse weather conditions, as determined by the City, and 
shall be provided at no additional cost to the City. The mix shall be 
placed in usable fluid form and in uniform vertical lifts.  Design, 
finishing and protection of the material shall be recommended by 
the manufacturer for the application.  Quality control test 
procedures of the manufacturer shall include ASTM C138 – Test 
for Unit Weight, and ASTM C39 – Test for Compressive Strength.  
No compaction is required for CDF.  The City at its discretion can 
require CDF to be used as backfill within any trench.

5. The City may require the Contractor to check compaction of the 
backfill at anytime at no cost to the City.

6. Where trenches are backfilled with granular material, the 
Contractor shall remove excess excavated material.  Any excess 
excavated spoil shall be removed to an approved dump site.

7. In all paved streets and highways, immediately upon completion of 
other backfilling operations and prior to the end of work for that 
day, a temporary pavement shall be provided and shall remain in 
place and be properly maintained until such time as the 
permanent pavement is placed.  Permanent pavements shall be 
placed within two weeks after completion of tests and acceptance 
of each section of the sanitary sewer or force main.

8. For backfilling the remainder of the trenches, as much of the 
excavated material as possible shall be replaced until backfilling 
has progressed to a depth of at least 3 feet over the top of the 
pipe barrel.  The material shall be finely divided free of stones 3”
or greater in any dimension, boulders organic materials or other 
harmful debris, and shall be placed in 6” layers, loose 
measurement, and compacted by mechanical tamping.

9. After backfilling, along weed or unsodded areas the material shall 
be graded to conform to the original ground profile.  In lawn areas 
in fields used for farming, all topsoil removed and stockpiled prior 
to trenching shall be replaced and graded to conform to the 
original ground profile.  In lawns and other areas where grass 
exists, as determined by the Owner or the City, the area shall be 
graded and made ready for seeding.  In lawn areas, if the existing 
replaced topsoil does not provide the required 4” minimum depth, 
the Contractor shall provide additional topsoil at their expense.
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10. The Contractor shall be required to regrade and reshape all road 
shoulders and all ditches or swales from existing high points to 
existing drainage structures or other outlets along the proposed 
improvement.  The Contractor and the City shall mutually agree 
and establish all ditch grades to be restored prior to construction.  
Ditches, which are reshaped, shall have reasonable side slopes.  
Vertical or steep slopes will not be permitted.

G. Connections to Structures and Pipes

1. General Requirements

a. When required, new and existing sewers shall be 
connected to structures through stubs, wall 
castings, wall sleeves, etc. provided for same or an 
opening shall be made at the proper elevation in 
the wall of the structure, the pipe inserted and the 
opening around the pipe neatly and permanently 
closed with a non-shrinking and non-corrosive 
grout.  Grout shall be Five Star Grout as 
manufactured by Five Star Products, Inc; Sealtight 
588 Grout as manufactured by W.R. Meadows, 
Inc.; Set Grout as manufactured by Master 
Builders; or approved equivalent.  All connections 
shall be watertight.  Where necessary, the bottoms 
of existing structures shall be reshaped to give a 
smooth flow in all directions.

b. Connections to unlike types and sizes of pipe shall 
be accomplished using the proper adapter and/or 
connector as manufactured by Fernco, Inc. or 
equivalent as approved by the City Engineer.

2. Service Connections

a. Service connections for sanitary sewers shall be 6”
in diameter, unless otherwise shown, and shall be 
furnished and installed for existing and future 
houses and businesses.

b. New service connections shall be connected into 
existing sanitary sewers where approved by means 
of positively sealing connections.  Connectors shall 
be of materials such as rubber gaskets, sleeves, 
etc. with or without stainless steel clamps, bolts, 
etc. that will not erode over time.  Connectors shall 
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be designed specifically for the application 
intended.  Service connections shall be by sewer 
saddles, style “CB” all stainless steel, as 
manufactured by Romac Industries or approved 
equivalent; or by use of Inserta Tees as 
manufactured by Inserta Fittings Company.

c. Where service connections are to be installed to 
the right of way line, the pipe shall be installed true 
to line, at a 90 degree angle from the mainline, if 
possible, and on at least a 1% grade, but no more 
than a 3% grade.

d. In general, riser sections will be required between 
the main line sewer connection and that portion of 
the service connection installed on at least a 1% 
grade where depths to the main sewer invert 
exceed 12 feet.  Riser pipe shall be defined as the 
vertical pipe, plus all pipe and fittings required 
between the vertical pipe and the connection at the 
main sewer.  The riser shall be fixed in place for its 
full height by providing thoroughly tamped pipe 
embedment material.

e. Where required, service connections shall be 
installed within steel encasement pipe.  Steel 
encasement pipe shall extend 5 feet each side of 
the pavement.  The encasement pipe shall be sized 
for at least 2” clearance around the pipe bell, but 
not to exceed 14” in size, and the minimum wall 
thickness shall be 0.188”.

f. House connections shall not empty directly into 
manholes, and shall be connected to the mainline 
sewer unless prior approval is obtained from the 
City Engineer.  This is required to prevent the build-
up of sludge deposits in the bottom of the manhole 
causing odors, due to the small quantities of water 
flows at anytime from single residence structures.

g. Service connections not immediately connected to 
an existing sewer shall be closed with a stopper.  
Stoppers shall be specifically designed for use with 
the pipe, shall be for use as a permanent or 
temporary plug, shall be watertight, and shall be 
removable without damaging the pipe.  Pipe 
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damaged when installing or removing stoppers 
shall be replaced at the expense of the Contractor.

h. The ends of service connections shall not be 
backfilled until the location is identified by the City.  
A 2” square oak pole shall be accurately placed 
over the termini of all such service connections and 
shall extend vertically to flush with the surface of 
the ground so that it can be located.

i. Draining of basement excavations through the 
house service to the main sanitary sewer will not be 
permitted.

j. Each individual lot shall have its own house 
connection.

k. Reference Sewer Lateral Specification Drawing

- See Exhibit D

2.3 Testing

A. Testing for Deflection & Obstructions within Gravity Sewers

1. All sanitary sewers of PVC plastic pipe shall be tested for a 
maximum deflection of 5% of the pipe average inside diameter not 
less than 90 days after final full backfill, has been placed, as 
determined by the City. The 90 day requirement may be reduced 
to a shorter duration upon approval from the City Engineer.  The 
requirement will never be permitted to be less than 30 days.

2. Such tests shall be conducted with a representative of the City 
present.  All pipes exceeding a deflection of 5% of the average 
inside diameter shall be repaired or replaced and then retested 
until satisfactory test results are obtained.  The City shall not be 
responsible for any costs associated to testing.

3. Each section of pipe shall be tested for obstructions by use of 
mandrels, solid cylinders or balls with diameters of 95% of the 
pipe diameter.

B. Testing for Leakage of Gravity Sewers

1. After backfilling, air tests shall be conducted between two 
consecutive manholes.  Prior to conducting air tests on air 
permeable pipe, the walls of the pipe shall be dampened.  
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2. Each end of the section to be tested and all pipe outlets in the 
section shall be plugged with suitable test plugs.  One plug used 
at a manhole shall have an inlet tap or other provision for 
connecting an air hose from the air supply equipment.  The 
equipment shall include valves to control the rate at which air 
flows into the test section and pressure gauges with minimum 
gradations of 0.1 psi and an accuracy of +/- 0.04 psi to monitor the 
air pressure within the test section.

3. All plugs shall be seal tested prior to being used.  One length of 
pipe shall be laid on the ground and sealed at both ends with 
pneumatic plugs.  Air shall be introduced into the plugs to 25 psi.  
The sealed pipe shall be pressurized to 5 psi.  The plugs shall 
hold against this pressure without bracing and without movement 
of the plugs out of the pipe.

4. Air pressure shall be applied slowly to the test section until the 
pressure reaches 4.0 psi, plus an adjustment of 0.433 psi for each 
foot of ground water above the crown of the pipe being tested.  
Internal air pressure, including adjustment for ground water, 
should never exceed 5.0 psi.

5. In areas where groundwater is known to exist, the Contractor shall 
install a 1/2” diameter capped pipe nipple, approximately 10” long, 
through the manhole wall on top of one of the sewer lines entering 
the manhole.  This shall be done at the time the sewer line is 
installed.  Immediately before air testing, the ground water shall be 
determined by removing the pipe cap, blowing air through the pipe 
nipple into the ground so as to clear it, and then connecting a 
clear plastic tube to the nipple.  The hose shall be held vertically 
and a measurement of the height in feet of water over the invert of 
the pipe shall be taken after the water has stopped rising in the 
plastic tube.  The height in feet shall be divided by 2.3 to establish 
the pounds of pressure that will be added to all readings.

6. When the pressure reaches 4.0 psi, plus adjustment for ground 
water, the air supply shall be throttled so that the internal pressure 
is maintained between 4.0 and 3.5 psi for at least 2 minutes to 
permit temperature stabilization.  When the pressure has 
stabilized at or above 3.5 psi, the air supply shall be disconnected 
and a stop watch shall be used to determine the time it takes for 
the pressure to drop 1.0 psi.

7. The permissible time allocated for the 1.0 pressure drop shall be 
calculated on the basis of the diameter and length of the main 
sewer tested and no adjustment shall be made for service 
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connections included in the test section.  The air test for a section 
shall be considered acceptable if the time elapsed for the 1.0 psi 
pressure drop is equal or greater than the time indicated, and shall 
be considered unacceptable if the elapsed time is less than that 
indicated.

a. See “Air Test Holding Time Table” and “Timing Formula”
(Exhibit E)

b. See “Sewer Line Air Test” Inspection Form (Exhibit F)

8. Sewers 30” in diameter and larger shall have individual air tests 
conducted at joints, and lift holes, along with visual inspection.  
Perform air tests in accordance with all applicable requirements 
above except that a test shall be acceptable if the pressure holds 
or drops less than 1 psi in 5 seconds.

9. The Contractor may air test sections before backfilling the trench 
as a check for defects and workmanship.  Such tests are the 
option of the Contractor and are not suitable for tests required 
after backfilling has been completed.

C. Testing of Manholes

1. Each manhole shall be tested after assembly and after all lift holes 
have been pluggd with an approved non-shrink grout, and, at the 
option of the Contractor, before or after backfilling is complete.

2. Testing shall be by drawing a vacuum on the manhole using 
equipment specifically designed for such testing. All pipes entering 
the manhole shall be plugged and braced to prevent begin drawn 
into the manhole.  A test head with necessary gauges and 
connections shall be placed at the opening of the casting and 
sealed in accordance with the manufacturer’s instructions.  A 
vacuum of 10” of mercury shall then be drawn and the vacuum 
pump shut off.  With valves closed, the time shall be measured for 
the vacuum to drop to 9” of mercury.  The test shall be successful 
if the time measured meets or exceeds that as shown in the table 
below described below.

a. See “Concrete Manhole Vacuum Test Info Card”
(Exhibit G)

3. If the test is unsuccessful, necessary repairs shall be made and 
retesting shall proceed until a satisfactory test is obtained.
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D. Pressure and Leakage Tests for Force Mains

1. The main shall be subjected to a pressure and leakage test in 
accordance with AWWA C600-93 for ductile iron pipe and AWWA 
C605 for PVC piping as follows:

a. The main shall be isolated and pressure shall be applied 
by pumping water into the main.  The test pressure shall 
be 150 psi, unless valves in the existing mains are involved 
within section of the new main being tested; in which case 
the test pressure shall be 100 psi; and shall not vary by 
more than +/- 5 psi.

b. The pressure test shall be started in an afternoon and the 
pressure shall be on for 18 hours, and then, the test 
pressure shall be maintained for an additional two hours by 
pumping water into the main.  At the end of the two hour 
period, the water used shall be measured and the loss by 
leakage shall not exceed that as determined by the 
following formulas:

- For ductile iron pipe:

L = (SDP^1/2)/133,200
L = allowable leakage (gallons per hour)
S = Length of pipe tested (feet)
D = Nominal Diameter of pipe (inches)
P = Average test pressure during test (psi)

- For PVC pipe:

L = (NDP^1/2)/7,400
L = allowable leakage (gallons per hour)
N = Number of Joints in the length of pipe    
tested
D = Nominal Diameter of pipe (inches)
P = Average test pressure during test (psi)

c. When testing against closed metal-seated valves, an 
additional leakage per closed valve of 0.0078 gal/hr/in of 
nominal valve size shall be allowed.

d. If the main does not pass the leakage test, the leak or 
leaks shall be located and repaired and the testing 
procedure repeated by and at the expense of the 
Contractor.  All visible leaks shall be repaired regardless of 
the amount of leakage.
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e. Pressure and leakage testing is the responsibility of the 
Contractor, who shall provide all materials, labor and 
equipment, and in addition pay for the total volume of 
water used.

E. Testing for Pumping Stations

1. Pump Draw-Down Test

a. The Contractor shall perform an on-site draw-down test to 
test the pumps in the specified operating range using 
portable vaults.  This test shall be performed in the 
presence of the City.  After installation of the pumps and 
prior to start-up.

2. Pressure and Leakage Tests

a. Upon completion of pipe installation, pressure and leakage 
tests shall be applied to all piping.  Valve vault drain piping 
shall be demonstrated free to drain.

b. The Contractor shall provide all labor and equipment 
required for pressure and leakage testing, and, in addition 
pay for the total volume of water used.

c. Upon the successful completion of testing, all piping shall 
be flushed and cleaned.  Flushing shall be done in such a 
manner that no obstructions shall be lodged under valve 
seats, and all valve seats shall be left in perfect condition.

2.4 Design

A. Design Flow

1. Use the table below in evaluating flows used in existing sanitary 
sewers and in sizing new sanitary sewers.

a. Type of Waste Avg. Flow Peak to Avg. Flow Ratio
Domestic Waste 70 GPCD * 3.25 – 4
Industrial Waste 4000 GPAD **      2
Infiltration 50 GPCD *    1.5
* Use population density of 10 persons per acre for sizing new
sewers.
** Average 30 GPCD throughout the city
GPCD = Gallons per capita per day
GPAD = Gallons per acre per day
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B. Size and Slope

1. The minimum size, or diameter, of a sewer lateral is 6 inches with 
a minimum slope of 1%.

2. The minimum size, or diameter, of any sanitary sewer other than a 
sewer lateral is 8 inches.  All sanitary sewers shall be laid on 
slopes that will provide a minimum velocity of flow, when flowing 
full of 2 feet per second per the following chart:

a. Pipe Diameter Minimum Slope
8” 0.40%
10” 0.30%
12” 0.22%
15” 0.15%
18” 0.12%
21” 0.095%
24” 0.08%
27” 0.07%
30” 0.06%
36” 0.045%
42” 0.037%

C. Velocity

1. The maximum velocity of flow in sanitary sewers shall not exceed 
10 feet per second.  The sewer shall be designed to maintain a 
uniform velocity of flow as far as practical and the grades should 
be uniform; not steep in one section and then leveling off in grade 
of lesser slope.

2. Where a sanitary sewer has more than 1 upper run, or branch, it 
shall never have a drop in capacity.  Particular attention shall be 
paid by the designer to the capacity of sewers, including all lateral 
connections.

D. Hydraulic Design

1. Sewer capacities shall be computed using Kutter’s or Manning’s
formulas, with a value for “n” equal to 0.015 for sewers less than 
30 inches in diameter and with a value for “n” equal to 0.013 for 
sewers greater 30 inches or greater in diameter.  The hydraulic 
design shall compensate for head losses of various kinds.

2. Sanitary sewers shall be designed to have sufficient capacity for 
the drainage area they must serve at anytime.  The designer shall 
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study the entire drainage area in which the sewer is proposed, to 
ensure that ample future capacity is provided.

E. Cover and Depth

1. The minimum cover above a sanitary sewer shall not be less than 
4 feet.

2. The main sewer shall have sufficient depth to provide that the 
house connection at the property line would have a depth of cover 
of 7 feet; and that invert of the main sewer would be not less than 
3 feet below the basement floor elevation of any residence 
building or structure that would be drained by said main sewer.

F. Manhole Placement & Alignment

1. Manholes shall be located at:

a. At all changes in grade
b. At all changes in alignment
c. At all points of intersection of sewers
d. At the end of all sewers
e. At the point of all changes in pipe size and rate of flow

2. Manholes shall be spaced 250 feet apart but not exceed 300 feet 
apart on straight run sewers, unless special permission of the City 
Engineer is obtained.  On large sewers, 5 feet in diameter or 
above, spacing of manholes on straight runs will be determined by 
the City Engineer.

3. Where main sewers enter trunk sewers at right angles, special 
transition structures shall be used to prevent blocking of flow in 
either sewer.

G. Materials

1. See Section 2.1 of the City of Tiffin Public Works Improvements 
Design Manual
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Section 3 Storm Sewers

3.1 Materials

A. Pipe and Fittings

1. Requirements

a. Sewers, pipes, culverts, etc. shall be a minimum size of 
12” diameter.

b. Acceptable pipe materials shall have a minimum 
hydrostatic design basis (HDB) of 4000.  High density 
polyethylene (HDPE) pipe materials shall not be 
acceptable.

- 15” Diameter or Smaller
ASTM D-3034
ASTM C-76

- 18” Through 27” Diameter
ASTM F679
ASTM F1803
ASTM C-76

- 30” Diameter and Larger
ASTM F1803
ASTM C-76

c. All drive culverts with 2’ or less cover above the top of the 
culvert shall be concrete meeting ASTM C76 Class IV.  All 
drive culverts with greater than 2’ of cover shall be of pipe 
material as specified above.

d. All drive culverts greater than 15” in diameter shall at a 
minimum be installed with half height headwalls.  Full 
headwalls may be required upon review by the City.  All 
drive culverts 15” or smaller are not required to have 
headwalls.  All headwalls shall be constructed per the most 
current ODOT specifications.

e. The manufacturer shall furnish an affidavit indicating that 
the pipe, fittings, and appurtenances have been 
manufactured and tested in accordance with the 
requirements of the applicable standards.

f. All pipes, fittings, and appurtenances shall be appropriately 
marked for purposes of identification.  The materials and 
methods of manufacture, and the completed pipes, fittings 
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and appurtenances shall be subject to inspection and 
rejection at all times.  The City has the right to make 
inspections.

B. PVC Plastic Pipe and Fittings

1. PVC plastic pipe and fittings shall have a minimum pipe stiffness 
of 46 psi at 5% deflection when tested in accordance with ASTM 
D2412, and, as applicable for the sizes involved, shall meet the 
requirements of ASTM D3034, ASTM F679, or ASTM F1803.  The 
pipe shall be of the elastomeric gasket joint (integral bell) type.  
Joints shall provide a watertight seal and shall be made in 
accordance with the pipe manufacturer’s instructions.  Joints shall 
be of the push-on type meeting the requirements of ASTM D3212, 
and, in addition, the bell shall be designed to retain the gasket to 
prevent pull-out during the making of the joint.

2. PVC plastic fittings for use with ASTM D3034 pipe 10” in size and 
larger, and for use with all sizes of PVC plastic pipes other than 
ASTM D3034 shall be molded or fabricated in accordance with, 
and have joints meeting the requirements of the ASTM standard 
as specified for the pipe.

3. At the end of all fittings, pre-manufactured tee’s, etc., of all pipe 
installations, the final fitting at the “plug” shall be SDR 35 
compatible.  Non-compatible joints to existing sewers shall be 
made using banded neoprene couplings as manufactured by 
Fernco, Inc. or equivalent as approved by the City Engineer.

4. The pipe shall be installed in accordance with ASTM D2321 and 
with the requirements of these specifications.  Any requirements in 
these specifications which may be in conflict or inconsistent with 
the requirements of ASTM D2321 shall be void to the extent of 
such conflict or inconsistency.

C. Concrete Pipe and Fittings

1. Concrete pipe and fittings shall be of the spigot and socket or 
tongue and groove pattern meeting the requirements of ASTM 
C76 and shall be of Class IV or V.  Pipes shall be of the greatest 
lengths commercially available.  Circular pipes having elliptical 
reinforcing shall have the word “Top” or “Bottom” clearly stenciled 
on the inside of the pipe at the correct place to indicate the proper 
position when laid.  Joints shall be of the rubber gasket type 
meeting the requirements of ASTM C443.  The gasket shall be 
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confined in a groove and shall be installed in accordance with the 
manufacturer’s instructions.

2. For pipes installed in open trench, the maximum allowable trench 
width at the top of the pipe for the various sizes and classes of 
pipe shall be as follows:

  Pipe Diameter IV   V
12” 2’-9” 3’-0”
15” 3’-0” 3’-3”
18” 3’-3” 3’-6”
21” 3’-6” 3’-9”
24” 4’-0” 4’-3”
27” 4’-6” 4’-9”
30” 4’-9” 5’-0”
33” 5’-3” 5’-6”
36” 5’-9” 6’-0”
42” 6’-3” 6’-6”
48” 6’-9” 7’-0”
54” 7’-6” 8’-0”
60” 8’-0” 8’-6”
66” 9’-0” 9’-6”
72” 9’-6” 10’-0”

D. Steel Encasement Pipe

1. When the pipe is to be installed within a welded steel encasement 
pipe, the encasement pipe shall meet the requirements of ASTM 
A139, Grade B, and shall be bituminous coated on the outside.  
Any coating applied in the field shall be applied a minimum of 48 
hours prior to installation.  The encasement pipe diameter shall be 
4” larger than the diameter of the pipe bell, rounded up to the next 
nominal pipe size.  The minimum wall thickness of the 
encasement pipe shall be 0.375” and is based on steel pipe 
having a minimum tensile strength of 60,000 psi and minimum 
yield strength of 35,000 psi.  The wall thickness shall be adjusted 
as necessary for other grades of pipe.  All joints shall be fully 
welded on the circumference.

2. The encasement pipe shall be installed by boring and jacking and 
in such a manner so as to allow the pipe to be laid at the grade 
shown.  This shall include both horizontal and vertical control 
methods as approved by the City.  Control methods shall permit 
location of and realignment of the cutting heads at all times during 
installation.  Boring and jacking operations shall be continuous.  
The pipe shall be blocked in place with the encasement pipe to 
prevent shifting or flotation.  The ends of the encasement pipe 
shall be blocked in such a way as to prevent the entrance of 
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foreign material, but allowing leakage to pass in the event of same 
within the encasement pipe.

3. Blocking shall be accomplished using wood blocks or approved 
casing chocks.  Wood blocking shall be as shown on the 
drawings.  Wood blocks shall be of hardwood lumber.  Branding 
straps for holding the wood blocks in place shall be stainless steel.  
Casing chocks shall be of polyethylene or stainless steel with a 
liner and UHMW polymer plastic runners, shall be as 
manufactured by Power Seal Pipeline Products Corporation, 
Cascade Waterworks Manufacturing Company, Advance Products 
& Systems, Inc., or approved equivalent and shall be installed in 
accordance with the manufacturer’s instructions.  Blocking shall 
be notched to secure banding to blocking without slippage.  Two 
sets of blocks or chocks shall be used per pipe segment.

E. Bridges & Box Culverts

1. A bridge is any structure greater than or equal to 10’ in length, 
including supports, erected over a depression or an obstruction, 
as water, highway or railway, and having a passageway for 
moving traffic, pedestrians, or other moving loads.  Bridge and box 
culverts shall be sized according to the latest edition of the ODOT 
Bridge Design Manual.  Box culvert material and construction shall 
be in compliance with the most current ODOT specifications.  
Bridges shall meet AASHTO Standard Specifications for Highway 
Bridges, latest edition.

F. Catch Basins

1. Bases and Walls

a. Bases and walls for Catch Basins shall be precast and 
shall either be 2’-0” x 2’-0” (2-2A or B) or 3’-0” x 3’-0” in 
size, or as required to property accommodate the pipe 
sizes required for the installation.  The structures shall 
meet H-20 loadings if located within any pavement.  
Spacing shall be no greater than 300 feet apart.  Inverts 
shall be poured to the crown of the pipe.  Catch Basins 
greater than 4’ deep should be a minimum of 3’ x 3’ with 
polypropylene steps.

2. Frames and Grates

a. Frames and grates for Catch Basins shall be East Jordan 
Iron Work 5250 with Type MI grate or approved equal.  
Frames and grates with curb shall be East Jordan Iron 
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7035 (single); 7036 (double) with Type MI grate and Type 
T1 backs, or approved equal. Grate openings shall allow 
passage of 25 year storm events.  If a catch basin is
located within a pedestrian walkway an ADA compliant 
grate shall be installed per the approval of the City.

G. Manholes

1. Manholes shall be constructed of precast reinforced concrete 
sections and appurtenances meeting the requirements of ASTM 
C478, except as modified by these specifications.  Manholes shall 
have a minimum 48” inside diameter or larger as recommended 
by the manufacturer.  An affidavit from the manufacturer shall be 
provided stating that the manhole is appropriately sized for the 
sizes and angles of the incoming pipes.

2. Bases shall be constructed in two pours or monolithically with 
bottom reinforcement tied to side reinforcement to form integral 
structure.  Base shall have a minimum thickness of 8”.

3. Bases shall incorporate provisions for making a flexible joint 
between the pipe and the manhole for all pipe connections.  
Flexible joints shall be Press Wedge II as manufactured by Press 
Seal Gasket Corporation; Kor-N-Seal as manufactured by 
National Pollution Control Systems, Inc.; A-LOK as manufactured 
by A-LOK Products Corporation, or equivalent.  Flexible joints 
shall be shock absorbent and shear resistant; shall be designed to 
prevent any direct contact between the pipe and manhole; and 
shall provide a tight, infiltration proof sewer connection with the 
pipe deflected up to 10 degrees in any direction.  Should 
incorporation of the flexible joints require a base inside diameter 
greater than required for the wall sections, the contractor shall 
furnish and install the larger base and an approved precast 
reinforced concrete transition section to go from the larger base to 
the wall sections.

4. Joints between bases and wall sections shall be as subsequently 
specified for the walls.

5. If not integrally cast with the base, after installation of the pipes 
provide an ODOT Class F concrete invert through the manhole.  
The invert shall have a depth through the manhole equal to one 
half of the diameter of the sewer pipe and shall slope upward 
toward the manhole walls approximately 3”.  Concrete shall be 
trowelled smooth, and shall be placed so as not to interfere with 
the flexibility of the joint.
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6. Bases shall be set plumb and at the proper elevation on a cushion 
compacted ODOT #57 crushed limestone as approved by the 
City.

7. Walls shall be vertical precast concrete riser sections meeting the 
requirements of ASTM C478.  The top section shall be an 
eccentric cone narrowing down to an inside diameter of not less 
than 24” and an outside diameter of not less than that of the 
subsequently specified grade rings.  No pipes shall enter the cone 
section.  Manholes too shallow to accommodate a cone section 
shall have a reinforced flat slab top.  Flat slab tops shall be 
designed to withstand H-20 traffic loading.

8. Adjoining riser sections shall be firmly keyed together by means of 
tongue and groove joints with rubber gaskets meeting the 
requirements of ASTM C443.  In addition, preformed plastic 
gasket material shall be provided on the outside shoulder of all 
joints.  Installation of the gasket material shall not interfere with 
the proper sealing of the rubber gasket.  The preformed gasket 
material shall meet the requirements of Federal Specification SS-
S-210A and shall be as manufactured by Hamiltion-Kent 
Manufacturing Company; K.T. Snyder Company, Inc., or 
equivalent as approved by the City Engineer.

9. Each manhole frame shall be set at the proper elevation by use of 
precast concrete grade rings.  The rings shall be provided for a 
minimum height of 4” and shall not exceed 12” in height.  Rings, 
unless otherwise subsequently specified, shall have an inside 
diameter equal to the access opening in the manhole top section, 
and an outside diameter not less than the outside diameter of the 
manhole frame.  The rings shall each be set in a full bed of mortar 
composed of 1 part, by volume, Portland cement and 2 parts 
clean, hard sand.  The interior of the grade rings shall be mortared 
to provide a smooth common surface from frame to top.

10. When the manhole frame is to be anchored to the manhole top, 
top section and grade rings shall have four 1” diameter holes 
located to match the holes in the casting and shall be of such 
dimensions as to provide a minimum 2” concrete cover for the 1”
diameter holes.  Holes in the top section shall extend at least 6”
into the concrete.  Holes shall not be made in the field.

11. Steps shall be provided in all manholes.  Steps shall meet the 
requirements of ASTM C478 and shall be of reinforced 
polypropylene.  Installation of manholes, when in pavement, shall 
be such that steps are in the center of the traffic lane or between 
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lanes where possible, and, when outside pavement, shall be such 
that steps are located away from the edge of pavement unless the 
manhole is within a ditch line, in which case they shall be located 
at the high side of the ditch slope.

12. Reinforced polypropylene steps shall consist of ½” steel 
reinforcing rod encapsulated in a copolymer polypropylene plastic 
and shall incorporate a notched tread ridge and retainer lugs on 
each side of the tread ridge.  The steel rod shall be continuous 
through the entire length of legs and tread.  Steps of the press fit 
type driven into the concrete wall shall have a pullout resistance of 
not less than 1,500 pounds per leg, as evidenced by test data. 
Steps must be provided for any structure greater than 4’ deep.

13. Where noted, pipe sewer stubs shall be provided at manholes for 
future sewer connections.  The stubs shall be of the same type of 
pipe as being provided on the project for the respective sizes of 
pipe, shall be a minimum of 2’-0” in length outside the manhole 
wall, and shall terminate with a full pipe bell.  The end of each stub 
shall be provided with a pipe stopper (plug) specifically designed 
for use with the pipe.  Plugs shall be for permanent or temporary 
use, shall be watertight, and shall be removable without damaging 
the pipe.

H. Frames and Covers

1. All frames and covers shall be heavy duty gray iron castings 
conforming to ASTM A48.  Both the underside of the cover and 
the upper surface of the ledge upon which it rests shall be factory 
machined so as to prevent rocking on its supporting surface.  All 
castings shall be cleaned and factory coated with asphalt paint 
prior to installation. Asphalt paint shall be water based, non-toxic, 
non-flammable, and odorless asphalt emulsion that dries to a 
hard, black gloss finish.

2. The frames shall have a clear opening of not less than 24” in 
diameter and a height of not less than 7”.  Covers shall have the 
words “Storm Sewer” and “Dump No Waste! Drains to Waterways”
cast into the top.  No frame and cover unit shall weigh less than 
360 pounds.  Standard frames and covers shall be East Jordan 
Iron Works 1040 with Type M2 heavy duty, grated cover or 
equivalent.  

a. See Exhibit X for manhole cover specification.
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3. Frames shall have four equally spaced anchor bolt holes in the 
base flange and shall be anchored to the manhole top.  Anchors 
shall be four ¾” diameter all-thread rods, and each shall be 
complete with washers and nuts for holding the frame down.  
Anchors shall be of a length to extend through the grade rings and 
to the bottom of the hole in the manhole top, and allow for at least 
the length of one nut to protrude through the nut when tightened.  
The anchors shall be set with the entire annular space around the 
rods filled with epoxy from the top of the rings to the bottom of the 
hole in the manhole top.  The epoxy shall be 100%, 2-part, with a 
minimum compressive strength of 5,000 psi, and shall be 
Rawl/Sika Foil-Fast Injection Gel System by The Rawl/Plug 
Company, Inc. or equivalent.  After the epoxy has cured, the 
frame shall be bolted in place.

4. The manhole frames shall be firmly set on top of the adjusting 
rings with a full leveling bed of 1:1 cement mortar.  Where 
manholes are located in paved areas, the surface of the cover 
shall be made flush with the pavement surface.  In unpaved 
streets and alley areas, the cover shall be set not to exceed 1”
above the ground surface.  On rights-of-way and ditches cover 
elevation shall be approved by the City.

5. After a manhole frame is installed in its final position, it shall be 
encased in Class C concrete.  The concrete encasement shall 
extend from a horizontal plane 4” below the lowest adjusting ring 
up to a horizontal place through the mid-point of the frame in lawn 
and grass areas, and up to the top of the frame in all other areas.  
The concrete encasement shall be made circular in plan, using a 
minimum 48” diameter steel casing ring as a form, and shall be 
centered on the frame.

I. Bedding and Backfill

1. Pipe embedment shall be No. 8 or No. 57 gravel or limestone, 
from 4” below the pipe barrel to 12” above the pipe barrel for 
flexible pipes and to the springline for rigid pipes.

2. Concrete encasement and concrete pipe cradles shall be ODOT 
Class C concrete.

3. Granular backfill shall meet the requirements of ODOT Item 304 
crushed limestone.

4. Control Density Fill (CDF) shall be ODOT Item 613, Type 1 low 
strength mortar, except no slag or fly ash permitted.  The design 
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mix shall be approved by the City, and shall have a design 
strength of 50 psf.

J. Downspouts

1. Downspouts shall not be permitted to be connected to a sanitary 
or combined sewer.

2. See Exhibit I for various types of allowable Downspout 
Connections.

3.2 Installation

A. Trenches

1. Except where otherwise specifically required or permitted by the 
City, sewers shall be laid in open trench, shall be started at the 
lowest point, and shall have spigot ends pointing in the direction of 
flow.

2. Prior to trenching, in lawn areas and in fields used for farming, 
both as determined by the City, all topsoil shall be removed and 
stockpiled for replacement during backfilling.

3. The use of equipment with metal tracks or treads will not be 
permitted on paved surfaces which will not be removed during 
trenching operations with some type of pavement protection, such 
as matting or rubber tracks.

4. The width of trenches below the level of the top of the pipe shall 
not exceed the dimensions previously specified for the various 
types and sizes of pipe, and shall not be less than 12” greater in 
width than the outside diameter of the pipe barrel.  Whenever the 
maximum allowable trench width (below the level of the top of the 
pipe) is exceeded for any reason, the City reserves the right to 
direct the Contractor to utilize a pipe of greater strength, to modify 
the type of backfill, to embed the pipe in concrete, or to utilize a 
combination of these procedures, at all the expense of the 
Contractor.

5. Trenches in earth shall be excavated to a depth of not less than 
1/8th the outside diameter of the pipe being installed or 4”, 
whichever is greater, below the outside bottom of the pipe barrel 
and bell when the pipe is laid on its final grade.

6. Trenches in rock shall be excavated to a depth of 1/3 the inside 
diameter of the pipe, but within the limits of 4” to 12”, below the 
outside bottom of the pipe barrel and bell when the pipe is laid on 
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its final grade and the pipe shall be laid on a cushioning layer of 
bedding material as specified or as approved by the City and 
provided by and at the expense of the Contractor. 

7. Prior to open trenches entering the paved limits of a street, alley, 
driveway, sidewalk or parking area, the pavement shall be neatly 
cut for its full depth, removed, and disposed of off the Project site. 

8. Trenches shall be kept sufficiently free of water during pipe laying 
and jointing.  When water exists in the trenches at the time of pipe 
laying, the Contractor shall dewater the trench at their expense.

B. Protection of Existing Utilities

1. Existing underground utilities along the route of construction, as 
shown on the drawings or marked at the time of construction by 
the utility owner, shall be uncovered by the Contractor and their 
elevations determined at least 400 feet in advance of pipe 
installation for sewers.  The Contractor shall contact OUPS at 
least 48 hours in advance of any excavation work.

2. All underground utilities, when encountered, shall be adequately 
supported, shored up or otherwise protected whenever exposed in 
the excavation.  Timber supports shall be a minimum 6” square.  
Supports shall extend into the undisturbed earth a minimum of 12”
each side of the trench and the pipe, conduit, etc., banded or tied 
to the bridging for its full length using stainless steel banding.  
Where bridging cannot be supported by a firm foundation, the 
contractor shall provide vertical support for the bridging, including 
any lateral bracing necessary to provide a firm and substantial 
support.  Supports and bracing shall be a native hardwood and 
shall be furnished and installed by the Contractor.

3. The excavation work shall be so planned as to avoid damage to 
minimize the interference with existing underground utilities in the 
area.  Adequate clearance between the cutting edge of the 
excavation equipment and underground utility shall be maintained 
to avoid damage to the utility.

4. Above ground (aerial) utilities including power, telephone, and 
cable television shall remain in service at all times.  Any 
anticipated disruption of service shall be with the full knowledge of 
the utility company and required advance notice to the affected 
users by the Contractor.  Removal of guy wires and holding of 
poles shall be done as required to complete the work and shall be 
agreed upon by the utility company and the Contractor.
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5. Arbitrary disruption of underground and aerial utility services will 
not be permitted.

C. Replacement of Existing Sewers and Drains

1. The Contractor shall report to the City all existing sewers and 
drains exposed during trenching or other operations.  
Replacements shall be made in accordance with all applicable 
requirements of these specifications for new construction and in 
accordance with all applicable requirements of ODOT Item 603 
using pipe with premium joints unless otherwise specified, as 
approved by the City.  In the event of conflict, the requirements of 
these specifications shall take precedence.

2. Pipe for storm sewers shall be approved for such use.  
Replacements 12 feet or less in length of perforated pipe or open 
joint tile (such as underdrains) shall be made by using PVC plastic 
pipe meeting the requirements of ASTM D3034, SDR 35, or F679 
based on diameter.  In any event, all such replacements in 
cultivated fields shall be with the specified perforated pipe.  Drain 
discharges removed at ditches or other watercourses shall be 
replaced with one standard length of reinforced concrete pipe or 
otherwise approved by the City.  Joints between existing and 
replacement pipes, when of differing materials, or with otherwise 
non-compatible joints, shall be made using banded neoprene 
couplings as manufactured by Fernco, Inc., or equivalent.

3. Existing sewers and drains shall be replaced so as to withstand 
future settlement by bridging with timber supports a minimum of 6”
square.  Bridging shall extend into undisturbed earth a minimum of 
12” each side of the trench, and the pipe, tile, etc. banded or tied 
using stainless steel banding to the bridging for its full length.  
Where timber bridging cannot be supported by a firm foundation, 
the Contractor shall provide vertical support for the timber 
bridging, including any lateral bracing necessary to provide a firm 
and substantial support.  Supports and bracing shall be of native 
hardwood.

D. Trench Protection

1. Where necessary to prevent caving of the trench and other 
excavation, and for protection of workmen and nearby structures, 
trench protection shall be provided per OSHA standards by and at 
the expense of the Contractor.  Trench protection shall be by 
trench box, wood sheeting and bracing or such other methods as 
determined by the Contractor.  Contractor shall have a competent 
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person on-site to determine the appropriate method for the 
conditions.

2. Wood sheeting and bracing shall be of sound lumber, approved 
lumber per ANSI specifications, suitable for the purpose intended, 
and shall be so arranged as to support the trench walls and 
existing structures and utilities.  Sheeting left in place shall be cut 
off not less than 18” below ground surface.

3. Sheeting and bracing not noted to be left in place may be 
removed at the discretion and responsibility of the Contractor after 
backfill has been placed and compacted to a level at least two feet 
above the top of the pipe.  In no case shall sheeting be pulled in 
increments exceeding three to four feet in order to avoid the 
danger of breaking the pipe due to weight of the backfill.  Upon 
removal of sheeting and bracing, voids left due to such removal 
shall immediately be filled and the backfill recompacted.

4. Where it is necessary to drive sheeting below the centerline of the 
pipe, it shall be driven below the bottom of the pipe as determined 
by the City, and that sheeting below a point two feet above the top 
of the pipe shall be left in place.

E. Pipe Embedment

1. The bedding material shall be shaped to conform to the bottom 
quadrant of the pipe barrel.  The City reserves the privilege of 
altering the type of bedding material and regulating the exact 
grading of the bedding material depending upon the water 
characteristics of the trench.  At least the minimum of bedding 
shall be provided under pipe bells.

2. After the pipe is laid, the bedding material shall be shovel placed 
and tamped to fill all voids.  The bedding material shall be placed 
in 6” layers, loose measurement, and compacted by hand or
mechanical tamping to secure good compaction.  All embedment 
material shall be carefully placed and tamped so as not to damage 
or displace the joints or pipe, and no material shall be dropped 
directly on the pipe.  The material shall be compacted to not less 
than 98% of maximum density as determined in accordance with 
ASTM D1557 (Modified Proctor).

3. If the material found at the specified depths of excavation below 
the elevation of the outside bottom of the pipe barrel is not 
suitable to provide adequate foundation for the pipe, a further 
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depth shall be excavated and filled with granular bedding material 
as approved by the City.

F. Pipe Laying

1. When laser beam equipment is used, it shall be checked twice 
daily, once in the a.m. and once in the p.m., in the presence of the 
City to verify that the equipment is maintaining the established line 
and grade.  In addition, when temperature and other atmospheric 
conditions prevent the laser beam from maintaining grade, the 
Contractor shall provide additional ventilation through the pipeline 
by the use of blowers as recommended by the equipment 
manufacturer or as directed by the City.

2. The City shall be immediately notified of any misalignment of the 
pipe when laid in accordance with established cuts or elevations.

G. Backfilling

1. Backfill shall include the material placed above the pipe 
embedment previously specified.  No heavy or large quantities of 
backfill material shall be placed over the pipe until backfilling has 
progressed to a depth of at least 3 feet over the top of the pipe 
barrel.  All backfill material shall be carefully placed so as not to 
damage the joints or displace the pipe.  Backfilling shall 
immediately follow trenching and pipe laying operations to reduce 
the possibility of damage to pavements and utilities.

2. Trenches within existing and proposed stoned streets, alleys, 
driveways, stone parking areas and concrete or brick sidewalks 
shall be backfilled with granular material.  The material shall be 
placed and compacted to not less than 100% of maximum density 
as determined in accordance with ASTM D1557 (Modified 
Proctor).  

3. Where sewers are installed along and across existing and 
proposed paved or stoned streets, alleys, driveways and parking 
areas, the specified compacted granular material shall also be 
provided for backfilling any portion of the trenches falling within 
that area below a line drawn at 45 degrees to the horizontal from 
the surface at the edge of the pavement or back of curb and 
above the horizontal plane of the pipe embedment material.

4. For trenches within existing or proposed paved streets, alleys, 
driveways and paved parking areas CDF may be provided as 
backfill as approved by the City in lieu of the specified granular 
backfill.  CDF may also be required to permit pavement restoration 



1��

during adverse weather conditions, as determined by the City. The 
mix shall be placed in a usable fluid form and in uniform vertical 
lifts.  Design, finishing and protection of the material shall be 
recommended by the manufacturer for the application.  Quality 
control test procedures of the manufacturer shall include ASTM 
C138 – Test for Unit Weight, and ASTM C39 – Test for 
Compressive Strength.  No compaction is required for CDF. The 
City at its discretion can require CDF to be used as backfill within 
any trench.

5. The City may require the Contractor to check compaction of the 
backfill at any time at no cost to the City.

6. Where trenches are backfilled with granular material, the 
Contractor shall remove excess excavated material.  Any excess 
excavated spoil shall be removed to an approved dump site.

7. In all paved streets and highways, immediately upon completion of 
other backfilling operations, and prior to the end of the work for 
that day, a temporary pavement shall be provided and shall 
remain in place and be properly maintained until such time as the 
permanent pavements are placed.  For a project with more than 
one road crossing permanent pavements shall be placed within 
two weeks after completion and acceptance of each section of the 
storm sewer.

8. For backfilling the remainder of the trenches, as much of the 
excavated material as possible shall be replaced until backfilling 
has progressed to a depth of at least 3 feet over the top of the 
pipe barrel.  The material shall be finely divided free of stones 3”
or greater in any dimension, no boulders, organic materials or 
other harmful debris shall be used.  The material shall be placed 
in 6” layers, loose measurement, and compacted by mechanical 
tamping.

9. After backfilling, along weed or unsodded areas the material shall 
be graded to conform to the original ground profile.  In lawn areas 
and in fields used for farming, all topsoil removed and stockpiled 
prior to trenching shall be replaced and graded to conform to the 
original ground profile.  In lawns and other areas where grass 
exists, as determined by the Owner or City, the area shall be 
graded and made ready for seeding.  In lawn areas, if the existing 
replaced topsoil does not provide the required 4” minimum depth, 
the Contractor shall provide additional topsoil.
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10. The Contractor shall be required to regrade and reshape all road 
shoulders and ditches or swales from existing high points to 
existing drainage structures or other outlets along the proposed 
improvement.  The Contractor and City shall mutually agree and 
establish all ditch grades to be restored prior to construction.  
Ditches, which are reshaped, shall have reasonable side slopes.  
Vertical or steep slopes will not be permitted.

H. Connections to Structures and Pipes

1. When required, new and existing sewers shall be connected to 
structures through stubs, wall castings, wall sleeves, etc. provided 
for same or cored opening shall be made at the proper elevation 
in the wall of the structure, the pipe inserted and the opening 
around the pipe neatly and permanently closed with a non-
shrinking and non-corrosive grout.  No hammering of openings will 
be allowed.  Grout shall be Five Star Grout as manufactured by 
Five Star Products, Inc.; Sealtight 588 Grout as manufactured by 
W.R. Meadows, Inc.; Set Grout as manufactured by Master 
Builders; or equivalent.  All connections shall be watertight.  
Where necessary, the bottoms of existing structures shall be 
reshaped to give a smooth flow in all directions.

2. Connections to unlike types and sizes of pipe shall be 
accomplished using the proper adapter and/or connection as 
manufactured by Fernco, Inc., or equivalent as approved by the 
City Engineer.

3. All connections from private property shall be coordinated with the 
City in regard to pipe size, depth, and connection type.

4. Connections to the main sewer shall include the furnishing and 
installation of an appropriate wye in the new sewer.

5. New stormwater connections shall be connected into existing 
sewers where approved by means of positively sealing 
connections.  Connections shall be of materials such as rubber 
gaskets, sleeves, etc. with or without stainless steel clamps, bolts, 
etc. that will not erode over time.  Connectors shall be designed 
specifically for the application intended.  Service connections shall 
be by sewer saddles, style “CB” all stainless steel, as 
manufactured by Romac Industries or equivalent or by use of 
Inserta Tees as manufactured by Inserta Fittings Company.

6. Where stormwater connections are to be installed to the property 
line, the pipe shall be installed true to line, at a 90 degree angle 
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from the mainline, if possible, and on at least a 1% grade, but no 
more than a 3% grade.  Except where otherwise specifically 
required or permitted by the City, stormwater connections shall be 
installed by open cut excavation, shall have a minimum depth of 6 
feet at the property line and shall be deep enough to serve all 
basement foundation drains.  The requirements for construction 
shall, in all respects, comply with those specified in this section for 
main sewers.

7. In general, riser sections will be required between the main line 
sewer connection and that portion of the service connection 
installed at least 1% grade where depths to the main sewer invert 
exceed 12 feet.  Riser pipe shall be defined as the vertical pipe, 
plus all pipe fittings required between the vertical pipe and the 
connection at the main sewer.  The riser shall be fixed in place for 
its full height by providing thoroughly tamped pipe embedment 
material.  Clean-outs shall be allowed as required and/or 
approved by City.

8. Where required, stormwater connections shall be installed within 
steel encasement pipe.  Steel encasement pipe shall extend 5 feet 
each side of the pavement.  Steel encasement pipe shall be sized 
for at least 2” clearance around the pipe bell, but not to exceed 
14” in size, and the minimum wall thickness shall be 0.188”.

9. Stormwater connections not immediately connected to an existing 
sewer shall be closed with a stopper.  Stoppers shall be 
specifically designed for use with the pipe, shall be for use as a 
permanent or temporary plug, shall be watertight, and shall be 
removable without damaging the pipe.  Pipe damaged when 
installing or removing stoppers shall be replaced at the expense of 
the Contractor.

10. The ends of stormwater connections shall not be backfilled until 
the location is referenced.  A 2” square oak pole shall be 
accurately placed over the termini of all such stormwater
connections and shall extend vertically flush with the surface of 
the ground so that it can be located.

3.3 Inspection and Testing

A. The installation of any storm sewer both within private property or the 
public right-of-way shall be coordinated with the City Engineer’s Office.  
The City Engineer’s Office will determine whether or not permitting and/or 
inspections and testing are required for the proposed project.
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B. Each section of pipe shall be tested for obstructions by use of either 
mandrels, solid cylinders, or balls with diameters of 95% of the pipe 
diameter not less than 30 days after final full backfill has been placed.

C. All City maintained culverts shall be inspected using the requirements 
established in the most recent version of ODOT’s Culvert Management 
Manual.

D. All Storm Water facilities shall be inspected annually per the City of 
Tiffin’s Storm Water Management Plan & Codified Ordinance Chapter 
909.

3.4 Design

A. Storm sewer systems shall be constructed for storm water run-off only.  
Construction of Combined Sewers will not be permitted.

B. The quantity of storm water run-off to be used in the design of storm 
sewers shall be computed using the “Rational Method”.  This method is 
designated by the equation:

Q = C x I x A
Q = Ratio of run-off (Cu. Ft./Sec)
C = Ratio of run-off rainfall
I = Rainfall Intensity (In/Hr)
A = Area of the watershed (Acres)

1. The Flood Co-efficient. The “C” factor in the Rational Method 
equation is an uncertain factor since it is influenced by many 
circumstances, including but not limited to:

a. Infiltration: The character of the soil, antecedent 
moisture, frozen ground, etc.

b. Geographical Characteristics: Shape and Slope of 
the watershed.

c. Natural Storage: valley storage, tributaries, ponds, 
swamps, etc.

d. Artificial Storage: reservoirs, channel 
improvements, etc.

e. Land Coverage: forested, cultivated, pasture, 
barren, lawn, paved, etc.

f. Sudden Releases of Flow: Snow Melts
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2. The constantly changing forces of nature bring these factors into 
focus from time to time.  Furthermore, new housing developments, 
highways and drainage facilities influence the percent of run-off.  
At best, it must be admitted that run-off factors are estimates.  For 
the purpose of this manual, it is assumed that various parts of the 
watersheds will have different run-off co-efficients, as follows:

a. Commercial Areas 0.70 – 0.80
b. Residential Areas 0.35 – 0.40
c. Industrial Areas 0.40 – 0.80
d. Parks, Cemetaries, Golf Courses, etc.     0.15
e. All Areas within the exterior limits

of dedicated streets, alleys, public ways  1.00

Other suggested minimum co-efficients of “C” are as follows:
a. Flat, Gravel Ground 0.30
b. Flat, Clay Ground 0.40
c. Steep, Gravel Ground 0.40
d. Steep, Clay Ground 0.50

3. Rainfall Intensity is one of the most sensitive factors in the 
Rational Method equation.  The depth of flooding, and hence the 
inconvenience it causes depends largely upon the rainfall intensity 
curve, or frequency, that is used to design storm sewers and 
drains.  The Rational Method of calculating storm water run-off 
assumes that the rainfall intensity “I” used in the equation shall be 
the maximum rainfall that may be expected to fall on the up-
stream drainage areas during the “concentration” time at the 
location being studied.  The up-stream areas, where concentration 
time is short, the critical rainfall intensity is high.  Where the time 
of concentration is greater, the rainfall intensity will be lower.

a. The time of concentration factor is a necessary part of the 
preliminary data required to make a calculation using the 
Rational Method equation.  It is composed of two 
components referred to as the “Inlet time” and “Time of 
Flow”.

- The “Inlet Time” is the time expended for the water to 
flow from the most distant point in the drainage area to 
the inlet of a drainage structure or to a point of 
concentration, where the water flow is picked up into a 
storm sewer or water course.  Determination of inlet 
time is dependent upon the slope, type of surface and 
distance of travel.
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- Some indication of estimates of inlet time in areas with 
relatively flat topography, such as in the Tiffin area, are 
shown below:

Distance of Travel to Inlet (ft) Inlet Time (Min)
100 13
200 17
300 21
400 25
500 28
600 30
700 32
800 34

- In most drainage plans for street projects, highway 
projects, parking lot projects, drainage areas of the 
catch basins is easily defined and the “inlet time” or 
“time of concentration” will vary from  3 to 15 minutes, 
though it may be higher in some instances for areas 
within the street right-of-way or usual parking lots in 
municipal practice.  When it also includes certain time 
of flow over immediate adjacent land to the street right-
of-way from areas that must be included in the time of 
concentration, the “inlet time” above will be more than 
3 to 15 minutes.

- Time of concentration for large open areas, hillsides, 
etc. shall be based on a standard engineering practice 
and the best judgment of the Engineer designing the 
storm sewer.

b. “Time of Flow” is the time consumed in flowing through the 
drainage system, open channels and storm sewers, from 
the inlet to the point being evaluated.  This time is readily 
determined if the slope and physical properties of the 
storm sewer or open drainage channel are known.

- Design Storm Frequency.  Storm sewer or drainage 
systems are usually designed to provide for run-off 
from rainfall having a certain average frequency to 
occurrence.  The design storm frequency serves as an 
index to when the average systems will be taxed to
capacity.  The selection of a design storm frequency for 
a particular project must be based primarily on 
judgment, with consideration of the purpose and 
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importance of the given area, and such economic and 
engineering limitations as may exist.  It is necessary for 
this manual to establish minimum design storm 
frequencies to be used in designing storm sewers and 
drainage systems in the area controlled by the City of 
Tiffin and which will be used in reviewing plans 
submitted to the City Engineer for approval.  Minimum 
frequencies shall be based upon the Critical Storm 
Method as identified in the Ohio Rainwater and Land 
Development Manual

C. The plans for a proposed storm sewer project or storm drainage system 
shall include sheets that show the entire drainage area required to review 
the design.  Design sheets, including run-off computations, and 
topographical maps showing contours on 5 foot or 2 foot intervals of the 
water-sheds or drainage areas involved shall be submitted with the plans.

D. Any existing storm sewers, natural drainage ditches, creeks, etc. or man-
made drainage systems in the above mentioned areas shall be shown on 
the plans submitted.  Where it is proposed to connect new storm sewers 
into existing sewers, the existing sewers shall be un-covered and 
accurate location surveys shall be made including accurate invert 
elevations.

E. The proposed drainage plans shall show the location of all streets, alleys, 
public right of ways, easements, catch basins, manholes, drainage 
structures that may be required to drain all easements, streets and other 
areas where storm water run-off would collect to the possible damage of 
property owners.

F. The plans shall show the extent of all drainage areas that the proposed 
storm sewers, or drainage system, would have to care for now and in the 
future.

G. The plans and profiles shall show the proposed storm sewers or 
proposed drainage system in such detail and to such scale that it will be 
possible to make a review of the project without undue delay.

H. The minimum depth of cover over a main storm water sewer shall be four 
feet to the finished surface grade.  This shall be measured over the point 
of the largest diameter of the pipe or sewer.

I. The minimum size of storm sewer shall be 12 inches in diameter.
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J. The pipe leading from catch basins to main sewers may be sized to 
adequately care for the flow of water but not less than 12 inches in 
diameter without written approval of the City Engineer.  These pipes, 
leading from catch basins to main storm sewers shall have a minimum 
cover of 12 inches at the gutter line and shall have a minimum grade of 
2%. 

K. Catch basin or inlet spacing along the curb lines of a street shall not be 
greater than 250 feet unless approval is obtained from the City Engineer.

L. The maximum spacing between manholes is 250 feet unless approval is 
obtained from the City Engineer.

M. Pipes from catch basins or inlets to main sewers shall connect with the 
main sewers at manholes only.

N. Velocities when flowing full or half full shall not be less than 3 feet per 
second nor more than 12 feet per second.  Minimum grades can be 
determined from these velocities for any shape of pipe or conduit.

O. Drop structures shall be used where velocities would otherwise exceed 
the maximum limit of 12 feet per second.

P. Sewer capacities shall be computed using Kutter’s or Manning’s Formula, 
with a value of n = 0.015 for pipe sewers under 30 inches in diameter and 
n = 0.013 for pipe sewers over 30 inches in diameter.

Q. Sewer invert grades and elevations shall be established wherever 
possible, to prevent surcharge and in no case shall the hydraulic grade 
line be above the surface of the ground or street for flows equal to or less 
than computed for the design storm.

R. At points where the sewer diameters or pipe sizes or shapes change, a 
manhole shall be constructed.  The inside top surfaces of the sewers 
shall be held at the same elevation but the inverts of the sewers will be 
stepped thereby.

S. Where main sewers, enter trunk sewers, special attention shall be given 
to preventing any “blocking” of water flow in either sewer.  In some 
instances, special transition types of structures may have to be provided. 
Smooth flow of water at all manholes and junction structures on storm 
sewers is vital.
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T. Manholes shall be located at all junction points of main, sub-main or 
lateral storm sewers particularly in sewers up to and including 60 inch 
diameter or equal to this in case the shape of the sewer is other than a 
circle.

U. Manholes are required to be constructed at all changes in grade or 
changes in alignment particularly in sewers up to and including 60 inch 
diameter or equal to this in case the shape of the sewer is other than a 
circle.

V. For approved castings for manholes and inlets, see the “Materials”
Section of the Storm Sewer Specifications.

W. All outfall ends of storm sewers shall be properly protected by headwalls 
of concrete, rip-rapping of banks of open drainage channels, paved 
inverts of open drainage channels, etc. as required by standard 
engineering practice and approved by the City Engineer.  In case of small 
pipe outfall ends, sufficient length of paved and coated metal culvert pipe 
may be required instead of the concrete headwalls, or may be required in 
conjunction with such headwalls.

X. Storm sewers shall be laid in the dedicated street right-of-way.

Y. Open drainage channels may be used to collect and convey storm water 
run-off where approved by the City Engineer and/or City Planning 
Commission, if closed conduits would have to be equal in size and 
capacity to pipe larger than 4 feet in diameter.

Z. Reference Section 909.11 of the City of Tiffin Codified Ordinances for 
easement requirements for storm water facilities including but not limited 
to flood plains, flood control facilities, run-off drainage ditches and 
channels, run-off storage facilities, storm sewers and other drainage ways 
and structures, permanent vegetative and/or mechanical post-
construction water quality conversation practices (BMPs) and other areas, 
as required by the City Engineer.

AA. An open drainage channel shall be so located on an individual lot so that 
there is a minimum distance of not less than 15 feet from the top of bank 
of the drainage channel and the property line, or to any physical 
encroachment, obstacle or structure.  It is intended by this requirement to 
provide an area along the top of each bank of the drainage channel at 
least 15 feet wide in width in which to move equipment for maintenance of 
the open drainage channel.
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1. The above does not preclude an open drainage channel, where 
permitted, to be so located so that it’s centerline follows a property 
line dividing individual lots of a subdivision, or along a boundary 
line of a tract of property, provided the minimum width of 15 feet 
along top of each bank is provided, as mentioned.

AB. Open drainage channels, shall be designed to adequately care of the 
storm water run-off, which shall be determined as if closed conduits or 
storm sewers were to be constructed as provided in this manual.  The 
slopes shall be protected from erosion; the grade of the invert of the 
bottom of the channel.  Cross-sections shall show the type of channel 
every fifty feet along the channel centerline.  Check dams shall be 
constructed as required to preserve the channel from excessive 
velocities.

AC. Existing drainage channels shall be enlarged, repaired, re-aligned, 
graded and sloped as required for new channels and shall be adequately 
sized to care for the run-off.

AD. Pipe culverts or other types of culvert structures under streets or public 
ways shall extend completely across the streets or public right-of-way and 
extend a minimum 20 feet  beyond the right-of-way line  on each side.  If 
retaining wall type of headwalls are not provided to retain the fill, if any, 
the culvert or structure shall be extended beyond this minimum 20 feet 
point a sufficient distance required by the slope of the banks.

AE. Open drainage channels shall be protected from scouring on curves, 
storm sewer outfalls, and similar proper rip-rapping of the banks using 
heavy stone or concrete.  Pave stone channels shall lead from storm 
sewer outfalls where deemed necessary to prevent scouring and erosion.

AF. Open drainage channel banks shall be properly sloped in accordance 
with standard engineering practice and properly seeded or sodded or 
paved as may be required.

AG. In subdivisions with lots with areas of 2 acres or more and frontages of 
150 feet or more, the City Engineer and/or Planning Commission may 
approve open roadside ditches where right-of-way widths for the street 
and public ways are not less than 66 feet.

AH. Reference the City of Tiffin “Storm Water Management Plan” for all storm 
water permitting and inspection regulations.
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Section 4 Roadways & Alleys

4.1 General Requirements

A. Roadway plans shall be designed based upon the latest edition of the 
Ohio Department of Transportation’s (ODOT) Location and Design 
Manual, American Association of State Highway and Transportation
Officials (AASHTO) “A Policy on Geometric Design of Highways and 
Streets”, ODOT Standard Construction Drawings, the ODOT Construction 
and Material Specifications, and Chapters 9 and 11 of the City of Tiffin 
Codified Ordinances.

1. Horizontal and vertical design, geometric design of intersections, 
barrier design, pavement design and driveway design for new and 
reconstructed roadways shall follow ODOT L&D Manual Volume 1 
and AASHTO “A Policy on Geometric Design of Highways and 
Streets” or as required by the City.

a. At street intersections, the minimum radius, measured to 
the face of curb shall not be less than 25 feet.

b. At alley intersections, the minimum radius, measured to 
the face of curb shall not be less than 20 feet.

- See Exhibit J for Intersection Standard Drawing

2. Where new public roadways are to be built, or existing roads are 
to be widened, soil borings shall be required at 200 foot intervals 
along the centerline of the proposed improvements.  The 
California Bearing Ratio (CBR) value of the existing soil shall be 
determined and made available to the City Engineer in a report 
which shall include any subgrade stabilization measures required.

4.2 Typical Sections

A. Pavement Width

1. Refer to Section 1127.04 of the City of Tiffin Codified Ordinances 
Attached as Exhibit K.

2. The minimum width for a 2 traffic lane road with on-street parking 
permitted on one side of the street is 34 feet.

3. The minimum width for a 2 traffic lane road with on-street parking 
permitted on both sides of the street is 44 feet.
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4. The minimum width for a 4 traffic lane road with no on-street 
parking permitted anytime on either side is 48 feet.

5. The width of pavement is defined as the width of street measured 
from one curb face to the opposite curb face or one edge of gutter 
plate to the opposite end of gutter plate.

6. Cul-de-Sacs

a. See Exhibit L for Typical Cul-de-Sac Layouts

B. Cross Slope

1. Unless unusual circumstances apply the cross slope for a typical 
section of pavement shall be designed at 1/4” per 1 foot or 2%.

2. The street cross section shall be level.  The top of curb on each 
side of the street shall be at the same elevation, unless 
topography requires one curb to be higher than the other.

C. Horizontal Slope

1. The minimum centerline grade shall be not less than 0.30%; the 
maximum grade shall not exceed 8% unless unusual topography 
is present.

D. Approaches

1. Refer to Exhibit M for Typical Profile of Alleys & Drive Approaches

E. Curbs & Underdrains

1. Refer to Section 1127.09 of the City of Tiffin Codified Ordinances 
Attached as Exhibit K.

2. All types of curbs shall be constructed per the current ODOT 
specifications.

3. The curb type shall be at the discretion of the City Engineer and/or 
Planning Commission.

4. Curbs shall have a sawed joint every 10 feet.

5. The joint created between the curb face and the pavement shall 
be sealed with asphalt cement as per the latest addition of the 
ODOT Construction and Material Specifications.

6. Underdrains shall be 6” in diameter and underdrain inverts shall 
be typically 18” below the subgrade surface.
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7. Underdrains shall be PVC plastic, smooth walled and perforated, 
meeting ODOT 707.41.

F. Pavement Buildup

1. The minimum pavement buildup section for all City streets shall 
consist of the following courses and comply with the latest edition 
of the ODOT Construction and Material Specifications.

a. Local Residential Public Street & Alley

- See Exhibits N&O for Asphalt and Concrete Roadway 
Sections.

b. Local Collector or Arterial

- See Exhibit N&O for Asphalt and Concrete Roadway 
Sections.

2. In all cases, the minimum pavement buildup shall be calculated 
based on soil conditions and truck traffic and modified as required 
to meet the expected loadings.  The City shall review a copy of the 
asphalt pavement design, including the calculations, for review 
and approval.  The method for pavement design shall follow the 
latest edition of the ODOT Pavement Design and Rehabilitation 
Manual.

G. Utility Trench

1. Asphalt Streets & Alleys

a. Pavement replacement shall consist of a minimum of 8” of 
ODOT Item 304 Aggregate Base compacted in (2) 4” lifts 
or ODOT Item 613 Control Density Fill (CDF) as 
determined by the City Engineer, 2-1/2” of ODOT Item 448 
Asphalt Concrete Intermediate Course and 1-1/2” of ODOT 
Item 448 Asphalt Concrete Surface Course.

- See Exhibit P

b. The existing pavement shall be saw cut two feet wider than 
the width of the utility trench at the surface of the trench 
(one foot on each side of the trench).

c. The thickness and depth of the concrete base and asphalt 
surface shall be adjusted to match the existing pavement 
buildup if greater than the minimum requirements.
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2. Concrete Streets & Alleys

a. Pavement replacement shall match the existing typical 
section of the pavement that was disturbed.

b. The existing pavement shall be saw cut two feet wider than 
the width of the utility trench at the surface of the trench 
(one foot on each side of the trench) or to the nearest joint 
per the discretion of the City Engineer.

3. General Requirements

a. Utility trench repair shall be completed within 48 hours of 
Control Density Fill (CDF) placement or granular backfill 
unless otherwise approved by the City.  If the Engineer 
determines that the trench shall not be restored within the 
48 hour time frame in order to allow further time for 
potential settlement to take place, the Engineer can 
determine at his/her discretion the means and methods for 
temporary fill of the trench to the pavement surface such 
as cold patch, CDF, plating, granular backfill, etc.

b. All plates shall be pinned to ensure no movement and the 
area on either side of the plate shall be ramped with cold 
patch.

c. If weather conditions do not allow permanent pavement  
placement, the City Engineer can require the trench to be 
filled with cold patch or other construction methods such as 
a 4” concrete cap with a visqueen separation layer.  
Selection will be at the discretion of the City Engineer.

H. Roadway Widening

1. The length and width of the existing pavement surface course, 
within the limits of the proposed widening, shall be planed to a 
depth of 1-1/2”.  The planed area shall be resurfaced with 1-1/2” of 
ODOT Item 448 Asphalt Concrete Surface Course after the 
widening has been completed.

2. Existing underdrains shall be protected, left in place and 
connected to any modified storm drainage system.

3. Pavement buildup shall comply with the requirements of Section 
4.2.F of the City of Tiffin Public Works Improvements Design 
Manual.
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I. Pavement Markings

1. Pavement markings for existing roadways shall be quick drying 
traffic paint following ODOT 642, the OMUTCD, and as approved 
by the City.

2. Pavement markings for new and resurfaced roadways will need to 
comply with ODOT 642 or ODOT 644 per the discretion of the City
and follow all OMUTCD requirements.

3. Any temporary tape placed on the finished course shall be 
removed without damaging or scarring the roadway surface prior 
to the final pavement markings being placed on the finished 
course.

4. Crosswalks

a. See Exhibits Q & R for crosswalk striping details.

b. All crosswalks immediately adjacent to a school, that are 
part of the City of Tiffin’s Mult-Use Trail System or crossing 
a roadway classified  as a Principal Arterial, Minor Arterial, 
or Major Collector per ODOT’s Functional Highway 
Classification System shall be striped with a ladder style 
crosswalk as depicted in Exhibit R.

J. Monuments

1. The centerline of the right-of-way shall be monumented at a 
minimum at the P.C. and P.T. of horizontal curves, angle points 
and at centerline intersections of side roads.

2. The monuments shall be constructed per ODOT Standard 
Drawing RM-1.1.

3. All monuments shall be set under the supervision of a 
Professional Surveyor, registered in the State of Ohio.

4. Monument boxes shall be East Jordan 8365 Heavy Duty 
monument or equivalent as approved by the City Engineer.

5. No risers shall be used on any Monument Box.

K. Signage

1. All signs shall comply with the most recent version of the Ohio 
Manual of Uniform Traffic Control Devices (OMUTCD).
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L. Guardrail

1. Guardrail conforming to the most current standards of the Ohio 
Department of Transportation and OMUTCD and shall be 
constructed where necessary to protect pedestrian and vehicular 
traffic.

2. The location of the guardrail, with reference to the centerline of the 
street, if possible, shall be 8 feet minimum from the face of the 
curb line or edge of pavement to allow for space for a pedestrian 
walkway.

M. Casting Adjustments

1. Unless other-wise directed, when streets are surfaced with asphalt 
concrete the roadway valve boxes, manhole castings, catch 
basins, and similar structures in the pavement area shall be 
adjusted level with the finished pavement surface after the final 
finish surface layer of pavement is applied.

2. The finished pavement shall be “sawed” a minimum distance of 8 
inches from the extreme edge of the casting being adjusted

3. After the structure has been raised the pavement area removed 
shall be neatly patched with concrete and the edge of concrete 
collar where it matches the new asphalt surface shall be 
appropriately sealed.

4. In the case of rigid pavements, such as concrete, the area around 
the roadway valve box, manhole casting, catch basin, and similar 
structure shall be “blocked” or “boxed” out with forms so the 
pavement around the structures mentioned can be poured at a 
later time, permitting easy removal of the pavement area around 
the structure without requiring any concrete sawing.
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Section 5 Sidewalks & Multi-Use Trails

5.1 Sidewalks

A. General Requirements

1. All sidewalks shall comply with ODOT Specification 608, except 
as noted within these specifications.

2. All sidewalks shall be a minimum of 4’ in width, have contraction 
joints, and shall be constructed through all driveways.

a. See Exhibit S for Standard Sidewalk Drawings

b. See Exhibit M for Drive Approach Profiles

3. Concrete shall placed on a minimum of 2 inches of well 
compacted aggregate base, unless otherwise approved by the 
City Engineer.

4. The City may approve sidewalks from materials other than 
concrete as follows:

a. Sidewalks may be made from paving bricks set in a 
cement mortar setting bed upon a Portland cement 
foundation.

b. Sidewalks may be made from paving bricks set in a sand 
bed upon a compacted soil base.

c. Asphalt sidewalks upon a sufficient base are only 
permitted within 20 feet of a railroad crossing.

5. The aggregate base shall be brought to an even surface uniformly 
below the proposed surface of the finished walk and shall be as 
wide as or wider than the sidewalk.  Soft or spongy base or 
organic matter shall be removed and replaced with compacted 
stone.  Wherever a fill is necessary, the material shall be stone 
and it shall be spread in lifts not to exceed 4 inches maximum with 
each layer being compacted.

6. Substantial side forms with sufficient strength to prevent springing 
shall be accurately placed to line and grade and shall not be 
removed until sufficient time has been allowed for the concrete to 
properly cure.  Forms may be either wood or metal and must 
extend the full depth of the slab.
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7. Concrete shall be placed in one course to at least the full 
minimum thickness required and screeded  to bring the top to a 
smooth even surface.

8. The surface shall have a light broom or burlap finish.

9. Finished concrete shall be kept moist for 48 hours or sealed by 
spraying a manufactured curing membrane uniformly over all 
exposed surfaces.  Sealing shall be performed immediately after 
the finishing work is completed and all free standing water has 
disappeared.

10. Sprinkling of dry cement on the floated surface to hasten drying is 
prohibited.

11. Cold weather installation shall meet the requirements of ODOT 
Item 511.12 or 499.02.

12. Hot weather placement will require special precaution to prevent 
rapid slump loss, shrinkage, or crazing.  Addition of water to the 
mix may not be permitted, and it may be necessary to cover the 
concrete to protect from extreme heating from direct sunlight.

13. 1/2 inch thick expansion joint filler, extending the full depth of the 
walk, shall be placed between the walk and any fixed surface 
including existing concrete driveways and existing walks and 
curbs.

14. Contraction joints shall be placed at no more than 5’ intervals and 
as nearly as possible to ascertain property lines.  They shall be a 
minimum of 1/8 inch wide and 1/4 the thickness of the slab.  Joints 
shall be sawed as soon as no raveling occurs or sawing does not 
damage the concrete, preferably within 12 hours after concrete 
has been placed, and not longer than 24 hours.

15. The contractor is responsible for supplying grade and line stakes 
for sidewalks within the public right-of-way, if needed.

16. When sidewalks are placed against the back of curb, the minimum 
width shall be increased to account for the width of the curb.  At 
the city’s discretion the width of the sidewalk can be further 
increased for areas determined to have a high volume of 
pedestrian traffic.

17. All curbs and sidewalks shall be constructed in a manner so as to 
have the least impact on surrounding city owned trees.  When 
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roots must be cut, the City Forester will examine the affected 
tree(s) and determine if removal is appropriate.

18. All surplus material shall be removed from the excavated sidewalk 
area.  Materials are not to be placed onto adjacent property 
without written permission from the property owner.  Refuse 
material from the sidewalk work shall be removed lot by lot, upon 
completion of the work.

19. The contractor is responsible for arranging all necessary utility 
locates by contacting OUPS at 811 or 1-800-362-2764.  Utility 
locates shall be scheduled well in advance of but not less than 2 
working days prior to construction.

20. A Street Cut Permit and Bond is required to be obtained through 
the City of Tiffin Public Works Department, prior to any work being 
performed on any sidewalk/curb within the City right-of-way.  The 
City will determine the alignment of all newly constructed 
sidewalks.

21. Contractors may request, at their option, inspections of the forms 
by the City, prior to pouring.  48 hours advance notice must be 
provided to be guaranteed an inspection.  Final inspections will be 
performed even if the forms had a prior inspection.  If it is found 
that the sidewalks do not meet the City’s requirements, the City 
may require removal and/or correction at the installer’s expense.  
The City, also, reserves the right, at its expense, to randomly test 
core any sidewalk installation.  The installer will repair the core 
test hole at his or her expense.

B. Sidewalk Specifications

1. Concrete

a. Shall be ODOT Class C, 4000 PSI at 28 days with 7% 
(plus or minus 1.5%) air entrapment, minimum 6 sacks of 
cement per cubic yard, and a maximum water/cement ratio 
of 0.50.  Maximum slump shall be 4” and in conformance 
with ASTM C94 and related designs.  4” slump may be 
exceeded only by the use of high range water reducer.

2. Course Aggregate

a. Shall be #57 limestone or natural stone
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3. Fine Aggregate

a. Shall be sand manufactured from limestone and conform 
to ODOT 703.02 and ASTM C33.

4. Portland Cement

a. Shall be Type 1 and conform to ASTM C150

5. Admixtures

a. Air Entrapment, ASTM C260 and high range water reducer 
ASTM C294 are permitted.  No other admixtures, including 
fly ash and raw or calcined natural pozzolans, are 
permitted without written authorization from the City
Engineer.

6. Slump Testing

a. Shall be performed by the contractor in the presence of, 
and at intervals requested by the City or their inspector.

7. Excavation

a. Shall be an average of one inch deeper than the slab to 
permit leveling of the sub grade with #411 crushed 
aggregate, which shall be compacted and thoroughly 
wetted prior to placement of the concrete.

8. Steel Reinforcement

a. If required and with authorization from the City, #4 bars 
shall be used at 10” c/c maximum, in both directions.  Steel 
shall be 2” from the bottom of the slab.

C Sidewalk Repair Requirements

1. The following sidewalk conditions shall be considered outside the 
required sidewalk specifications and must be repaired:

a. Sidewalks with excessive or reverse cross slope.

b. Sidewalks with excessive longitudinal slope.

c. Sidewalks having joint differentials at any point between 
slabs greater than 1/2 inch.

- Joint Differentials between 1/2 – 1 inch may be 
repaired by grinding, replacement, or mud jacking.
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- Joint Differentials greater than 1 inch must be 
repaired by either replacement or mud jacking.

d. Sidewalk slabs with multiple cracks, with cracks open 1/2 
inch or greater, or with cracks with 1/4 inch vertical 
displacement must be replaced.

e. Sidewalk slabs with holes greater than 1 square foot must 
be replaced.

f. Sidewalk slabs with displacement due to tree roots shall be 
removed and the base shall be excavated to a depth 1 foot 
below the sidewalk base.  All tree roots within this 1 foot 
area shall be removed.

- Upon removal of slabs damaged as a result of a 
city owned tree, please notify the City for an 
inspection.

- The City Forester shall consider the tree for 
removal.

g. Sidewalks may be rerouted around trees only if there is 
prior approval from the City.

h. Any utility valves or manholes within a sidewalk shall either 
be relocated or made flush with the surface and it is the 
contractor’s responsibility to make these arrangements 
with the appropriate utility company.

i. If the sidewalk is replaced across the entire frontage of a 
property, excluding driveways, sidewalks with widths 
greater than 4 feet may be replaced with a 4 feet wide 
walk.

- Transitions from a 4 feet wide walk to walks wider 
than 4 feet must be done per Exhibit S.

j. Sandstone sidewalk slabs may be repaired upon a 
sufficient base when approved by the City or shown to 
have historical significance.
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5.2 Curb Ramps

A. All curb ramps shall be constructed in accordance to the Specifications of 
Section 5.1 unless otherwise specified in Exhibit T.

B. All curb ramps shall be 6 inches thick within 6 feet of a vehicular traveled 
path.

5.3 Detectable Warning Mats

A. Truncated Dome Detectable Warning mats shall be installed at all street, 
alley, and signalized commercial drive intersections.

B. Truncated Dome Detectable Warning mats shall be cast in place mats 
from an approved ODOT supplier unless the existing ramp is approved by 
the City as being compliant to slope then a Retro-Fit Detectable Warning 
Mat may be installed on the surface of the existing slab at a location 
determined by the City.

C. Detectable Warning Mats shall be provided 24” in direction of travel and 
extend the full width of the curb ramp or flush surface.  The Detectable 
Warning shall be located adjacent to the curb line.

D. Detectable Warning Mats, where applicable, shall be placed 6” – 8”
behind the face of curb & behind the curb joint.

E. Cast In Place Detectable Warning Mats shall have a minimum of 3” of 
concrete on each side of the mat. When conditions do not allow this 
buffer, the edges of the Cast in Place Mat shall run flush with the dges of 
the concrete to prevent spalling or cracking.

F. All Detectable Warning Mats shall be of the color “brick red” unless 
otherwise specified by the City Engineer.

5.4 Decorative Furniture Areas

A. Stamped Concrete

1. See Exhibit U for detailed specifications

B. Decorative Brick Pavers

1. See Exhibit V for detailed specifications
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5.5 Multi-Use Trails

A. Typical Section

1. See Exhibit W for Typical Pavement Section.

B. Bollards

1. Bollards shall be used where applicable to prohibit vehicular 
access onto a Multi-Use Trail.

A See 7 - Exhibit X for Typical Bollard Detail.

C. Curb Ramps

1. Curb Ramps shall comply with Section 5.2 & 5.3.

D. Shared Lane Markings

1. Where Shared Lane Markings are used as a part of a Multi-Use 
Trail, markings shall comply with the requirements of the 
OMUTCD. 

E. Signage

1. Multi-Use Trails shall be appropriately and properly signed per the 
requirements of the OMUTCD.

F. Crosswalks

1. Multi-Use Trail crossings shall be appropriately marked with 
ladder style crosswalks per Section 4.2 – (I)(4)(b).



SECTION 6 
DRIVEWAYS 
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Section 6 Driveways

5.1 General Requirements

A. Driveways can be constructed of concrete, asphalt, or aggregate 
materials.

1. See Exhibits Y & Z for residential and commercial driveway 
specifications within the City right-of-way.

2. The City Engineer at his/her discretion may not permit a gravel 
drive approach within the public right-of-way if he/she determines 
the gravel approach will continuously washout into the public 
roadway.

B. All proposed Driveway locations shall be approved by the City Engineer 
and shall be located on the property based upon engineering judgment 
related to access management.  Visibility and traffic flow impacts shall be 
considered when determining the approved location.

1. If possible, all driveways shall be designed to create the maximum 
amount of spacing to the nearest adjacent driveway.

2. Driveways for corner lots shall be designed to create the 
maximum amount of spacing between the driveway and 
intersection.

3. Multiple driveway approaches to a single property are 
discouraged.  Prior to approving a second drive approach on any 
property, the City Engineer shall analyze the proposal in regard to 
the proposed spacing between each proposed driveway and the 
characteristics of the existing neighborhood.

C. The driveway approaches serving one property shall not extend into the 
front of an adjacent property without written permission of the owner of 
the adjacent property which shall be filed in the office of the City 
Engineer.

D. Off-Street parking between the edge of pavement and sidewalk will not be 
permitted unless approved by the City of Tiffin Traffic Safety Committee.

1. See Exhibit AA for Vehicular Pull Off Standard Drawing.

E. ADA compliance needs to extend through the limits of the driveway.

1. See Exhibits M&S for specifications for sidewalks within a 
driveways.
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F. Prior to the installation of a driveway, the installer must contact the City to 
determine whether or not a street cut permit or inspections will be 
required for their project.  The basis of determining whether or not a street 
cut permit will be required will include whether or not an existing curb is 
being cut, whether an existing sidewalk is present within the block and an 
ADA complaint sidewalk needs to be maintained through the driveway, 
and the construction material being proposed within the new driveway.

G. Trench Repair

1. All trench repairs within a driveway shall comply with standards for 
Roadway & Alley Trench Repairs per Section 4.2 (G)(1).



SECTION 7 
DECORATIVE STREET LIGHTS
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Section 7 Decorative Street Lights

7.1 Pole Specifications

A. General Notes

1. Pole specification will be dependent upon location within the City.  
Any project which is an extension of a previous project shall 
specify the same pole that was previously used or equivalent 
unless otherwise determined by the City.

2. All poles shall be glossy black powder coated.

3. All poles shall be installed per the supplier and manufacturer 
specifications.

4. Pole spacing will be based upon an engineered analysis of the
site.

B. Banner Arms

1. Where applicable, banner arms shall be threaded and removable.  
The pole shall have integrally welded threaded couplings to 
support banner arms.  The banner arms shall be sized 
appropriately to display the proposed banner size (Downtown 2’ x 
3’ banners with an arm diameter of 1.5”).  All banner arms shall 
have a glossy black powder coat finish to match the color of the 
street light poles.  Matching colored threaded caps to plug the 
banner arms shall also be included and inserted when banner 
arms are removed from a light pole.  Banner arms shall have a 
removable decorative cap to prevent the banner from sliding off 
the bracket arm.  The bottom bracket arm shall be inserted a 
minimum of 8 feet vertically from the base of the pole.  Orientation 
of the banners (towards the curb or towards the sidewalk) shall be 
determined by the City.

C. Receptacles

1. Where applicable, receptacles shall be 15 amp, tamper and 
weather resistant GFCI with a weather proof lockable aluminum 
cover.

7.2 Luminaire Specification

A. Luminaire specification will be dependent upon location within the City.  
Any project which is an extension of a previous project shall specify the 
same luminaire that was previously used or equivalent unless otherwise 
determined by the City.
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B. All luminaires shall be installed per the supplier and manufacturer 
specifications.

C. All new luminaires shall be equipped with LED lamping capabilities.

7.3 Pole Foundation Requirements

A. Light Pole Foundations shall be constructed 24” x 24” x 6’ deep and per 
ODOT 625.10 and Standard Construction Drawing HL-20.11.

B. Pole Manufacturer specifications shall be used for anchor bolt size and 
layout.

7.4 Wiring/Conduit Specification

A. Unless special conditions or circumstances are encountered all conduit 
shall be Schedule 40 PVC.

B. Conduit shall either be installed by open trench or jack or drilled.  
Installation method will be determined by the City based upon 
considerations of existing conditions such as existing utilities and existing 
surface.

C. If possible, all conduits shall be installed directly behind the back of curb.

D. Wire gage shall be determined by the City Engineer/City Electrician.

7.5 Pull Box Specification

A. Pull Boxes shall conform to ODOT Item 625 and Standard Construction 
Drawing HL-30.11.

B. All Pull Boxes shall be labeled “Electrical”.

C. Pull Box size will be determined by City Engineer/City Electrician.
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Section 8 Traffic & Pedestrian Signals

8.1 General Notes

A. The Contractor shall furnish and install traffic control and related materials 
in compliance with these specifications, as well as the most recent 
version of the Ohio Department of Transportation’s Construction and 
Material Specifications, the Ohio Manual of Uniform Traffic Control 
Devices for Streets and Highways, NEMA Standard Publications, and the 
Standard Construction Drawings issued by the Ohio Department of 
Transportation.

B. All traffic signals shall be inspected by the City Electrician and the City 
Engineer prior to being put into operation.

8.2 Traffic Signal Pole & Mast Arm Specifications

A. All poles and arms, including base and flange plates, bolt covers, 
handholes, and wire entrances, shall be hot dipped galvanized after 
fabrication in accordance with ODOT 711.02.  All visible elements of the 
signal support, and any other parts required to be coated, shall be 
galvanized and then powder-coated.  All painting shall be performed 
under controlled environmental conditions, and in accordance with the 
paint manufacturer’s recommendations pertaining to surface preparation, 
material handling, and application.  The top finish coat of paint shall be 
similar to Federal Specification 595-B Color #27040, BLACK.  Paint 
samples shall be submitted to the City for review.

B. The inside of each signal support pole assembly, each mast arm 
assembly, and other signal support accessories shall be coated with 
galvanizing material.  The inside area formed by the gussets, pole, and 
pole flange plate shall be coated to protect the area from corrosion.  It is 
to be noted that some type of opening shall be required to coat the gusset 
area.  This opening shall not hamper the structural integrity of the flange 
assembly.

C. All exterior surfaces of the signal support pole shaft assembly, mast arm 
assembly, all bolt covers, clamps, clevis-to-clevis universal, wire 
entrance, all handhole covers, luminaire and video brackets, pole and 
arm caps, signal head hangers and weatherheads shall have a coating 
properly applied to them.  Exterior surfaces of all fastener bolts/screws, 
washers, nuts, and other attachment hardware shall have a coating 
applied to them.  Fastener threads shall not be clogged with coating 
material.

D. All coating items shall be shipped in a manner to minimize damage in 
transit.  Surfaces should be protected by foam padding, by wrapping in 
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cardboard, by spiral wrapping with wax paper, by crating, by a 
combination of methods, or by any other method selected by the 
manufacturer which will insure delivery of undamaged materials.  
Materials damaged in transit caused by improper packaging or improper 
transit handling shall be rejected.

E. Each coating layer shall be properly cured before the application of the 
next coat.  The application procedure shall be such to guarantee a finish 
that will not scale, flake or peel, and will retain its color brightness and 
fresh appearance for 10 years without dulling or fading.

F. Traffic Signal Supports shall be as per ODOT Item 632 except that the 
support poles and arms shall have a circular cross section (constant 
cross sectional radius) and shall be tapered tubes having a true and 
continuous taper.  Multi-sided or fluted poles and poles having a tapered 
effect accomplished with the use of reducers will not be accepted.

G. The Contractor shall provide all necessary attachments or connections to 
the poles.  Additional wiring holes in the pole shall be drilled, reamed, or 
hole sawed.  Lame cutting will not be accepted.  All cut edges or other 
defects in the zing coating shall be cleaned and covered with two coats of 
zinc rich repair paint matching the factory finish.  Brackets and 
appurtenances shall be securely attached with stainless steel screws of 
sufficient size for the intended loading.  Stainless steel banding shall not 
be used unless approved by the City.  All banding, where used, shall be 
factory painted to match the signal supports.

H. In addition to the requirements of ODOT Item 632, signal support
structures shall be designed and constructed by the supplier to support 
the loads caused by the signs, signals, and other equipment attached 
hereto. 

I. The signal support manufacturer shall provide drawings of a signal 
support with structural aspects of the design and materials in compliance 
with the AASHTO Standard Specifications for Structural Supports for 
Highway Signs, Luminaires, and Traffic Signals.  The signal support shall 
be ASTM A595 Grade A or approved equal with a minimum yield strength 
of 50 ksi.

1. The following design parameters shall be used;

a. Basic Wind Speed: 90 mph
b. Design Life: 25 years
c. Fatigue Category: III
d. Galloping: No
e. Truck Induced Gust: No
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J. Signal support drawings, which identify and describe the manufactured 
signal support and signal support items that are being incorporated into 
the construction shall be submitted to the City, prior to construction.  The 
drawings shall each be reviewed, sealed, stamped, and dated by a 
Registered Professional Engineer in the State of Ohio.

K. Pole and Mast Arm Manufacturer shall be the same.

L. All pre-drilled holes for all items shall be deburred and free of all sharp 
edges.  All outside welds shall be rolled or ground smooth.  All inside 
welds shall be void of sharp edges.  Any structural fastener (3/4” or 
greater) shall be galvanized per ASTM 153 and shall be made of high 
strength carbon steel. Any other fastener (less than 3/4”) shall be 
stainless steel.  All visible fasteners shall match the coating of the 
structure.

M. Arms more than 40 feet long may be constructed in no more than 2 
pieces.

N. Mast Arms should be inspected for excessive wind induced deflection in 
the vertical direction.  If found, a damping device should be placed on the 
arm.

O. An approved damping device shall be installed as close as possible to the 
end of the arm.  Mechanical damping devices shall installed on all arms 
59’ or longer.  Flat plate dampers shall only be used for new construction 
if directed by the engineer.

P. Mast Arm connection bolts shall be ASTM A325 for diameters 1.5” and 
smaller.  Bolts larger than a 1.5” diameter shall be ASTM A449.

Q. Supports shall have 1,2, or 3 hand holes, each complete with a cover, a 
rectangular, or elliptical reinforced frame, and a stainless steel fastener 
for the cover.  The fastener shall be flush with the hand hole surface.  The 
hand holes shall be located 180 degrees from the mast arm unless 
otherwise specified.

1. The hand hole near the bracket arm shall have a minimum inside 
opening of 3” x 5” and be similar in design to the bottom hand hole 
except that no grounding provision is required.

2. The hand hole near the arm attachment shall have a minimum 
inside opening of 4” x 6” and be similar in design to the bottom 
hand hole except that no grounding provision is required.

3. The bottom hand hole shall have a minimum inside opening of 5”
x 8”.  A grounding provision capable of accepting 4 - #4 AWG 
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copper grounding wires shall be provided and shall be attached to 
the frame.

R. Supports shall have a removable pole cap attached either by a minimum 
3 stainless steel set screws or by a stainless steel through bolt.

S. Supports shall have a steel pole based plate/anchor bolt-nut cover (1/4”
thick square plate, two piece construction, galvanized to ASTM A123 then 
coated) that skirts the bolts, nuts and base plate.  All screw holes shall be 
pre-drilled and stainless steel fasteners shall be used.

T. Supports shall have 1, 2, or 3 welded cable hooks (‘J’ or ‘C” Hooks) 
located on the inside of the pole and 90 degrees from the mast arm.

U. The arm shall have a removable end of arm cap attached by a minimum 3 
stainless steel set screws.  This will be the only attachment method 
acceptable.  The inside diameter of the end of arm cap shall be equal to 
the end of arm outside diameter plus two times the arm taper.

V. The arm shall not have pre-drilled holes for the signal head cable entry.  
The contractor shall field drill these holes.

W. See Exhibit AB for Standard Mast Arm Drawings.

8.3 Traffic Signal Specifications

A. Signals shall meet the requirements of ODOT C&MS 632 and 732.

B. The signal heads and visors for all new and replacement signals shall be 
constructed of black polycarbonate plastic with visors that meet ITE 
specifications.

C. Proper exterior colors shall be obtained by use of colored plastic material 
rather than painting.

D. The entrance fitting shall be of the tri-stud design with serrated rings in 
order to achieve positive locking.

E. All signal heads shall be rigidly mounted to any mast arm with the yellow 
module located in front of the mast arm.

F. Aluminum backplates shall be in accordance with the C&MS and include 
a fluorescent yellow reflective border.

G. When applicable, the light emitting diode (LED) modules shall meet the 
requirements of C&MS 732.04-C.  The Contractor shall provide the 
Engineer, in writing, the LED manufacturer name, serial number, part 
number, description of lamp, and date of manufacture for all LED units 
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that are to be used in the signal head prior to installation, for acceptance 
and warranty purposes.

H. Signal heads shall have a minimum wall thickness of 0.117 inches.

I. LED signal heads shall include cutaway type visors unless otherwise 
specified in the plans.

J. Apply a bead of silicone to the signal head, washer, and entrance adapter 
serrations to prevent water intrusion.  Also, fill the space between 
concentric serration rings on the top of the signal head to completely 
exclude water from the space between concentric rings.

K. Arm Plate hole diameter shall be bolt diameter plus 1/8”.  Pole plate 
tapped hole shall have threads with 75% minimum, full profile height.  
Threads may be retapped after galvanizing.

L. The arm attachment plate shall be welded using a full penetration weld.  
The pole attachment to the base plate shall be welded using a full 
penetration weld.

M. A minimum of 1 bolt thread shall remain above the anchor nut.

N. All unused couplings shall be provided with a removable galvanized cast 
iron plug.

O. When free swinging vehicular signal heads are permitted, the wire 
entrance part of the signal head may be oriented in any direction to keep 
the cable drip loop from rubbing on the signal head.  The signal head 
shall hang level and plumb.

8.4 Pedestrian Signal Heads

A. Signals shall meet the requirements of ODOT C&MS 632 and 732.

B. The signal heads and visors for all new and replacement signals shall be 
constructed of black polycarbonate plastic.

C. Proper exterior colors shall be obtained by use of colored plastic material 
rather than painting.

D. The pedestrian signal head shall be of the LED countdown type.

E. Pedestrian signal heads shall be mounted on the top of the pedestrian 
pedestal.  All mounting hardware shall be coated black to match the 
pedestal support.

F. The light emitting diode (LED) modules shall meet the requirements of 
C&MS 732.04-C.  The Contractor shall provide the Engineer, in writing, 
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the LED manufacturer name, serial number, part number, description of 
lamp, and date of manufacturer for all led units that are to be used in the 
signal head prior to installation, for acceptance and warranty purposes.

8.5 Flashing Beacons

A. All flashing beacons shall be installed in accordance with the most current 
regulations of the OMUTCD, Federal Highway Administration, and Ohio 
Department of Transportation.

8.6 Pedestrian Pushbuttons

A. Pedestrian Pushbuttons shall meet the Accessible Pedestrian Signals 
and Director requirements set forth by the Ohio Manual of Uniform Traffic 
Control Devices.  Pushbuttons shall be the 2-wire Polara iNavigator.  The 
pushbutton shall be furnished with a yellow housing.

B. All new pedestrian pushbutton system shall provide audible cues for, 
pushbutton locator tones, “Walk” and “Don’t Walk” indications.  The 
system shall also include custom voice messages for location and walk 
messages, provide for a vibrating arrow capable of being placed on mute 
and self-adjusting to ambient street noise.

C. The system shall be furnished with all equipment and cables needed to 
operate and program the system, including but not limited to any 
configuration devices, software and hand-held remotes.  The 
configuration equipment shall be left in the cabinet.

D. One aluminum sign shall be supplied with each pushbutton.  The bottom 
of the sign shall be mounted just above the top of the pushbutton, using 
necessary mounting bracket with the Polara Navigator Pedestrian 
System.  Mount the center of the pushbutton 42” above the pedestrian 
pathway surface.

E. The back of all signs, mounting hardware, and support assemblies 
mounted on either signal supports or pedestal supports mounted on 
either signal supports or pedestal supports shall be coated to match its 
respective support.  All coatings shall match the color of the signal 
supports.

8.7 Pedestrian Signal Pedestal

A. All exterior surfaces shall be coated in accordance with the finish section 
requirements of Item 632 Combination Signal Support, Type COC 4120.

B. All pedestals shall be a powder coated black color.

C. Minimum Height of a pedestal shall be 8 feet.
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D. All signal cables shall be run inside the pole, use of external conduit risers 
for signal cabling, or any other use is prohibited.

8.8 Electrical, Wiring & Conduit Specifications

A. All signal cables shall be run inside the pole, the use of external conduit 
risers for signal cabling, or any other use is prohibited.

B. All metallic parts containing electrical conductors shall be permanently 
joined to form an Effective Ground Fault Current Path back to the 
grounded conductor in the power service disconnect switch.

1. When an equipment grounding conductor shall be provided in a 
metallic conduit, the conduit shall be bonded to the grounding 
conductor.

2. When an equipment grounding conductor is required in a plastic 
conduit, the installation shall include a separate equipment 
grounding conductor.

3. If multiple conduit runs begin and end at the same points, only one 
equipment grounding conductor is required.

4. Messenger Wire will be used at intersections as the conductive 
path from corner to corner if conduit is not provided under the 
roadway.  When conduit connects the corners of an intersection, 
an equipment grounding conductor shall be used in the conduit.

C. Conduits

1. All metallic conduits shall have grounding bushings installed at all 
termination points.  The bushing material shall be compatible with 
galvanized steel conduit and the grounding lug material shall be 
compatible for use with copper wire.  Threaded or compression 
type bushings may be used.

2. All plastic conduits shall have the inside and outside diameters of 
the conduit debarred at all termination points.

3. Both ends of metallic conduit shall be bonded to the equipment 
grounding conductor.

4. Metallic conduit may be bonded to metallic boxes through the use 
of conduit fittings UL approved for this type of connection, with the 
box bonded to the equipment grounding conductor.
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5. Conduits placed under roadway shall have a minimum overall 
depth of 24 inches and/or a minimum depth of 12 inches under the 
final pavement subgrade whichever is deeper.

6. Conduit shall be either installed by open trench or jack or drilled.  
Installation method will be determined by the City based upon 
considerations of existing conditions such as existing utilities and 
existing surface.

D. Wire for Grounding and Bonding

1. Use insulated, copper wire for the equipment grounding 
conductor.  Bonding jumpers in boxes and enclosures may be 
bare or insulated copper wire.  Wire sizes shall be as follows:

a. Use 4 AWG between the power service and supports, 
poles, pedestals, controller or flasher cabinets.

b. Use a minimum 8 AWG between loop detector pull boxes 
and the first conduit that requires a larger size as specified 
above.

c. The insulation shall be green or green with yellow stripe(s).  
For 4 AWG or larger, insulation may also be black with 
green tape/labels installed at all access points.

2. In a highway lighting system, the equipment grounding conductor 
shall be the same wire size as the duct cable or distribution cable 
circuit conductors, with the minimum conductor size of 4 AWG.  
Bonding jumpers will be minimum size 4 AWG.

E. Ground Rod

1. A 3/4 inch Schedule 40 PVC conduit will be used in foundations 
and concrete walls for the grounding conductor (ground wire) 
raceway to the ground rod.  Should metallic conduit be used, both 
ends of the conduit shall be bonded to the grounding conductor.

2. The typical grounding conductor (ground wire) shall be 4 AWG 
insulated, copper.

F. The green conductor in signal cables (conductor #4) shall not be used to 
supply power to a signal indication.  It will be connected to the signal body 
as an equipment ground in aluminum heads and it will be unused in 
plastic heads.  Unused conductors shall be grounded in the cabinet.  
Typical use of conductors is as follows:
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Cond. No. Color Vehicle Signal Ped. Signal
     1 Black Green Ball #1 Walk

2 White AC Neutral AC Neutral
     3 Red Red Ball #1 DW/FDW
     4 Green Equip. Ground Equip.Ground
     5 Orange Yellow Ball #2 DW/FDW
     6 Blue Green Arrow #2 Walk

7 White/Black Stripe Yellow Arrow Not Used

G. Power Service and Disconnect Switch

1. At the power service location, the grounding conductor (ground 
wire) from the disconnect switch neutral (AC-) bar to the ground 
rod shall be a continuous, unspliced conductor.  If spliced, it shall 
be an exothermic weld butt splice.

2. The service neutral (AC-) shall only be connected to ground at the 
primary power service disconnect switch.

a. NEMA Controller Cabinets:  If a power service disconnect 
switch is located before the controller cabinet, the neutral 
(AC-) and the grounding bars in the controller cabinet shall 
not be connected together as shown in NEMA TS-2

b. If secondary disconnect switches are connected after the 
primary disconnect switch, the neutral (AC-) shall only be 
grounded at the primary switch.  Equipment grounding 
conductors shall be brought to the primary switch, but shall 
be grounded at both secondary and primary switches.

3. Power cable shall be provided as per ODOT 632.23 between the 
control cabinet and the tap-in location.

H. UPS & Controller Cabinet & Unit

1. Provide an Arc Flash Hazard Warning sign on the outside front 
door of the enclosure in accordance with the current National 
Electrical Code paragraph 110.16.

2. Provide an available fault current sign on the outside of the front 
door of the power service disconnect switch at the controller 
cabinet in accordance with the National Electrical Code paragraph 
110.24.

3. The controller unit shall be an EPAC M 60 or newer as 
manufactured by Siemens Corporation with ground mounted 8 
phase cabinet or approved equivalent.
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4. The controller unit shall provide telemetry features for inclusion in 
the City’s existing interconnect system (Tactics).

5. The cabinet shall be size “P-UPS” with an integral battery back-up 
compartment with a separate door.  The controller and battery 
back-up cabinet shall appear as one cabinet from the outside with 
two internal compartments accessed by separate doors (P-UPS).  
The ground mounted control cabinet shall be configured for eight 
phase operation.  Cabinets shall be properly insulated to prevent 
solid state equipment from overheating.  Operating temperatures 
shall conform to that specified in ODOT 733.03.  In addition to the 
requirements of ODOT Item 633, the controller and cabinet shall 
provide the following features:

a. Extended monitoring

b. Manual control and pushbutton

c. Automatic/Manual transfer switch

d. Coordinated/Free Switch

e. Detector Test Switches

f. Interconnect Isolation Panel and De-Connector

g. Slide out laptop Shelf/Drawer

h. 8 port SDLC panel

i. Power harness for Type 1 and Type 2 controllers

j. Surge Suppressor in modular package utilizing a 12 pin 
BEAU connector with LED failure indicators.

k. Cabinet shall include wiring from uninterruptible power 
supply to signal cabinet to provide alarms for on battery, 
two hour timer, low battery and off battery in signal cabinet.

l. Auxiliary power shall charge batteries

m. The police panel on the outside of the cabinet door shall 
have a flash switch, a switch for automatic/manual 
operations, signal on/off switch and a manual pushbutton 
with a minimum cord length of 10 feet.

n. Interior under shelf LED cabinet lighting, including a 
minimum of 2 panels of 6 high (intensity LEDs) each and a 



11�

door activated switch.  The LED panels shall be mounted 
in locations to maximize the light on the cabinet equipment.

o. A gooseneck/adjustable light fixture with an LED lamp.

p. A minimum of 2 GFCI protected duplex receptacles.

q. A minimum of 4 non-GFCI protected duplex receptacles.

r. Controller Cabinet labeling to identify the wiring and 
function, detector lead-in cable, phase number service, 
direction, movement type, and loop plan number.  Signal 
head field wiring phase number, direction, movement type,
and color (red, yellow, green, yellow arrow, green arrow) or 
pedestrian movement.

s. The applicable Datakey shall be provided for future 
connectivity with the City’s radio interconnect system.

6. In addition to the requirements of CMS 633 and 733, the UPS
cabinet shall include a generator power panel with a heavy duty 
power relay versus the line voltage generator switch.  The 
generator inlet shall be a recessed panel with a door that is flush 
with the external side of the UPS cabinet.  It shall include a 
recessed plug, manual transfer switch and a door that securely 
closes over the power cord.

7. The Uninterruptable Power Supply (UPS) shall be manufactured 
by The Alpha Group.  Additionally, an Alphaguard, network 
compatible, battery charging management system shall be 
furnished and installed.

8. The UPS output notifications for on battery, battery 2 hour timer, 
off battery and low battery shall be wired into the traffic signal 
cabinet back panel to provide special status alarms for each 
output into the signal controller.  This item shall include a red LED 
status indicator lamp to allow maintenance personnel and law 
enforcement to quickly assess whether a traffic signal cabinet, is 
being powered by a UPS.  The LED housing shall be NEMA 4X, 
IP65 or IP66, rated for outdoor use and be tamper/shatter 
resistant.  It shall be a domed enclosure containing a red lens with 
LED that is visible from 100 foot minimum.  The enclosure and 
LED module should be placed and centered on the top surface of 
the UPS cabinet and sealed from water intrusion.  It should be 
wired using minimum 20GA stranded, insulated hookup wire to the 
status relay outputs of the UPS.  The wires shall be terminated by 
lugs at the display end and permanently labeled “BACKUP 
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POWER STATUS DISPLAY” with wire polarity indicated.  The red 
LED shall only illuminate to indicate the cabinet is operating under 
UPS backup power (the “backup” operating condition).  This item 
includes programming the UPS status relay outputs to produce 
the lamp status displays.  These status displays will be solid 100% 
duty cycle (not flashing) displays.  The operating voltage of the 
LED lamp shall be 120V AC unless otherwise indicated.

9. The Generator Inlet shall be 30 amp, 125/250V, locking, 4 wire 
grounding and meet the NEMA configuration number L14-30-P 
30A 125/250 V specification. The inlet shall be a Hubbell catalog 
#2715 or equivalent as approved by the City Engineer.

10. The Line Voltage Generator Switch shall be 30 amp, 125/250V 
AC, 2 pole, 3 position (On, Off, On).  The switch shall be a Hubbell 
catalog #1388 or equivalent as approved by the City Engineer.

11. The Line Voltage Indicator  Light shall be 125V AC light emitting 
diode with a red lens.

12. The Line Voltage Circuit Breaker shall be a single pole single 
throw and a minimum of 30 amps.  The amperage shall be 
increased to accommodate greater loads, if necessary.  The 
gauge of the power cable shall be of the proper size per N.E.C.

13. External Line Voltage Indicator Light shall be a 1” waterproof 
NEMA 4X or IP66 LED lamp with a green lens.

14. Generator Power Panel Enclosure shall be constructed of 1/8”
thick aluminum.  The lock shall be the standard police door type, 
keyed with the standard flasher door skeleton key.  The door shall 
be sealed with a foam rubber gasket to prevent moisture from 
entering the enclosure.  The enclosure shall be mounted onto the 
outside of the controller cabinet with non-accessible bolts and 
sealed with a high quality silicon caulk at all surfaces touching the 
cabinet.  The hinge shall be of stainless steel or equivalent 
corrosive-resistant material.  Keyhole shall be covered with a 
movable circular aluminum  or brass cover with top pivot pin.

I. Traffic Control Loops

1. When metallic conduits are used to carry loop wires from in the 
pavement to the pull box, the splice location will only be bonded at 
the pull box end, and will not contain an equipment grounding 
conduit.



1��

J. Interconnect Cable

1. If an equipment grounding conductor is needed in the conduit 
between signalized intersections for underground interconnect 
cable, the grounding system for each signalized intersection will 
be separated about midway between intersections.

K. Pull Boxes

1. Pull Boxes shall conform to ODOT Item 625 and Standard 
Construction Drawing HL-30.11.

2. All Pull Boxes shall be labeled “Traffic”.

3. Pull Box size will be determined by the City Engineer/City 
Electrician.

8.9 Video Detection Systems

A. Video Detection systems shall be manufactured by Iteris, Inc.

B. Video Detection system shall monitor vehicles on a roadway via 
processing of video images detection and provide standard detector 
outputs to the traffic signal controller.  Each system shall outfit one entire 
intersection and shall include one RZ-4 Advanced WDR image sensor 
(camera) for each intersection approach, communications hubs (as 
needed), and all necessary mating cables. 

C. Wiring, couplers, modification of the cabinet facilities, and all other 
devices, whether or not specifically itemized on the plan sheets, shall be 
provided and installed as required to render the video system completely 
operational in compliance with the Ohio Department of Transportation 
Standards, Supplemental Specifications 816 and 907 and the 
Manufacturer’s recommendations. All major components of the video 
vehicle detection system shall be supplied by the same manufacturer as a 
complete system, ready to operate.

D. All video devices except the image sensors shall be housed in the 
controller cabinet.  All devices shall be mounted so all cable connections 
are accessible and all device doors can be fully opened for servicing.  
The video vehicle detection system shall be capable of being controlled 
via a remote supervisor computer, either on-line or off-line.  The user 
shall be able to create, edit, store and delete detection zones from either 
the supervisor computer or at the remote intersection location.

E. The detection sensor shall be housed in an environmental enclosure that 
is waterproof and dust tight to NEMA-4 specifications.
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F. The enclosure shall be heated to prevent the accumulation of ice and 
condensation on the lens.  All exposed exterior surfaces of the video 
sensors, mounting hardware, and related items shall be painted to match 
the signal supports.

8.10 Pole Foundation Requirements

A. Traffic Signal Pole Foundation

1. Use preformed joint filler as per ODOT 705.03 between 
foundations and adjacent paved areas.

2. A special foundation design will be required when cohesive soil 
with undrained shear strength of less than 2000 lb/sq. ft. or 
granular soil with an angle of internal friction less than 30 degrees 
and a wet density less than 120 lb/cu. ft. is encountered.

3. Provide all anchor bolts with standard steel hex nuts, leveling 
nuts, and plain washers.  The nuts shall be capable of developing 
the full strength of the anchor bolts.

4. At locations where existing slope is 6:1 or greater, the buried 
depth of the foundation shall apply to the low side of the slope.  
Set the top of the foundation 2” above the existing surface on the 
high side of the slope.  The additional depth of foundation 
necessary to meet these requirements shall be added to the 
formed top.

5. The size, number (minimum 2), type, and orientation of the 
conduit ells shall be as shown in the detailed drawing, except that 
3/4” Schedule 40 PVC conduit shall be installed in each 
foundation.  Any unused conduit ells shall be capped.

6. Tie spacing, starting from the top of the drilled shaft, shall be 3”
between the first two ties and 12” spacing thereafter.

7. The anchor base pole foundation sides shall be oriented parallel 
to the sidewalk or back of curb or edge of pavement.

8. The top of the foundation shall be set as follows:

a. Foundation Located Entirely in Walk or Concrete Area

- Top of Foundation shall be flush with Walk or 
Concrete.

b. Foundation Located Behind Curb Associated with Curb
Ramp
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- Top of Foundation shall be flush with top of curb at 
back of ramp for a parallel ramp.

c. Foundation Located Adjacent to Walk or Concrete Area

- Top of Foundation shall be flush with Walk or 
Concrete Area.

d. Foundation Located Adjacent to Walk or Concrete with 
Steep Grade Change (Rises Steeply Behind Walk)

- The back side of the foundation shall match the 
ground slope and the street side of the foundation 
shall be above the sidewalk or concrete area and 
completely out of the sidewalk or concrete area.

9. The pole foundation shall be edged using a ½” sidewalk edger 
and not chamfered.

10. Anchor Bolt length shall be increased when foundation is installed 
in a brick sidewalk.

11. All reinforcing steel shall be epoxy coated and comply with and be 
placed in accordance with ODOT CM&S 509.  Rebar cage shall 
extend to within 3 ½” +/- ½” of top and bottom of foundation.

12. If shallow bedrock is encountered, the foundation length may be 
decreased by embedding the shaft a minimum of 5 feet into the 
bedrock. Field cut the vertical rebar to fit the shortened foundation.

13. If excavating within 8 feet of, but greater than 5 feet from the edge 
of an existing signal support or strain pole foundation, provide 
temporary support of the pole (down guy, head guy, base guy, 
mechanical/crane support, etc.) during excavation and 
construction activities.

14. If a utility is within 5 feet of the foundation increase the foundation 
length per Exhibit AC.

15. See Exhibit AC for Signal Pole Foundation - Standard Drawing.
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Section 9 Planning

9.1 Zoning

A. Zoning District Map

1. Contact the City of Tiffin Zoning Department to obtain the most 
current version of the City of Tiffin – Zoning District Map.

B. Zoning Code Regulations

1. Refer to Part 11 of the City of Tiffin Codified Ordinances. 

9.2 Architectural Board of Review District

A. Architectural Board of Review District Boundaries

1. See attached Exhibit AD.

B. Architectural Board of Review District Guidelines

1. Refer to the most current version of the City of Tiffin’s “Downtown 
Design Review District Guidelines.”

9.3 Subdivision & Planning Regulations

A. Refer to Part 11 of the City of Tiffin Codified Ordinances.

9.4 Flood Plain Regulations

A. Refer to Chapter 1191 of the City of Tiffin Codified Ordinances.
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